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฀G฀O฀R฀A฀B฀ ฀i฀s฀ ฀l฀o฀c฀a฀l฀i฀z฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ transǦ s i d฀e฀ o f  t h e฀ G o฀l฀g฀i฀ ฀a฀p฀p฀a฀r฀a฀t฀u฀s฀  ? ?Ǥ  ฀)฀t฀ ฀i s฀  ? ?฀ ฀c฀o฀m฀p฀r฀i฀s฀e฀d฀ ฀o฀f฀ ฀a฀ ฀c฀e฀n฀t฀r฀a฀l฀ ฀c฀o฀i฀l฀e฀dǦ฀c฀o฀i฀l฀ ฀r฀e฀g฀i฀o฀n฀ ฀t฀h฀a฀t฀ ฀i฀s฀ ฀r฀e฀s฀p฀o n฀s฀i b฀l฀e฀ ฀f฀o฀r  G o l฀g฀i฀ ฀t฀a฀r฀g฀e฀t฀i฀n฀gǡ   ? ?฀ ฀m฀o฀s฀t฀ ฀l฀i฀k฀e฀l฀y฀ ฀v฀i฀a฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀s฀ ฀w฀i฀t฀h฀ ฀t h฀e฀ ฀s฀m฀a฀l฀l฀ ฀G฀T฀P฀a s฀e s฀ ฀R฀a฀b ?฀ ฀a฀n฀d฀ ฀A฀rf ?   ? ?Ǥ฀ ) t  ฀h a฀s  ฀b฀e e฀n฀  ? ?฀ ฀p฀r฀o฀p฀o฀s฀e฀d฀ ฀t฀h฀a฀t฀ ฀G฀O฀R฀A฀B฀ ฀i฀s฀ ฀a฀ ฀m฀e฀m฀b฀e฀r฀ ฀o฀f฀ ฀t฀h฀e฀ ฀g฀o฀l฀g฀i฀n฀ ฀f฀a฀m฀i฀l฀y฀ ฀o f  ฀c o฀i฀l฀e dǦ฀c฀o i l฀ ฀G฀o฀l฀g฀i฀  ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀  ? ?ǡ฀ w฀h฀i฀c฀h฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e฀ ฀i฀n฀ ฀v฀e฀s฀i฀c฀l฀e฀ ฀t฀e฀t฀h฀e฀r฀i฀n฀g฀  ? ?ǡ ? ?Ǥ฀ ฀G O R฀A฀B฀ ฀h฀a฀s  ฀a l s฀o  ฀b฀e฀e   ? ?฀ ฀p฀r฀o฀p฀o฀s฀e฀d฀ ฀t฀o฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀a฀s฀ ฀a฀ ฀t฀r฀a฀n฀s฀c฀r฀i฀p฀t i o฀n฀a฀l฀ a c฀t i฀v฀a฀t฀o฀r฀ ฀f฀o฀r฀ ฀n฀e฀u฀r฀i฀t฀e o u t g r o w฀t฀h฀  ? ?ǡ฀ a s  ฀a฀  ? ?฀ ฀m฀o฀d฀u฀l฀a฀t฀o฀r฀ ฀o฀f฀ ฀M฀D฀M ?฀ ฀u฀b฀i฀q฀u฀i฀t฀y฀l฀a฀t฀i฀o฀n฀ ฀t฀h฀a฀t฀ ฀i฀n฀ ฀t฀u฀r฀n฀ ฀c฀a฀n฀ ฀i฀m p a c t  u p o฀n฀ ฀p ? ?฀ ฀l e v e l s฀ ฀a n฀d฀  ? ?฀ ฀a฀p฀o฀p฀t฀o฀s฀i฀s฀  ? ?ǡ฀ ฀a฀n฀d฀ ฀h฀a฀s฀ ฀r฀e฀c฀e฀n฀t฀l฀y฀ ฀b฀e฀e฀n฀ ฀s฀h฀o฀w฀n฀ ฀t฀o฀ ฀p฀l฀a฀y฀ ฀a฀ ฀r฀o฀l฀e฀ ฀i฀n฀ ฀c฀e฀n฀t฀r฀i o฀l฀e  d฀u฀p l ic฀a฀t฀i฀o n฀  ? ?฀ ฀a฀n฀d฀ ฀c฀i฀l฀i฀o฀g฀e฀n฀e฀s฀i฀s฀  ? ?ǡ ? ?Ǥ฀ D฀e฀s p฀i t e฀ ฀t฀h฀e฀s฀e฀ ฀a฀d฀v฀a฀n฀c฀e฀sǡ฀ ฀t฀h฀e฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀G฀o฀l฀g฀iǦ฀a฀s฀s฀o฀c฀i฀a฀t e฀d฀  ? ?฀ ฀G฀O฀R฀A฀B฀ ฀r฀e฀m฀a฀i฀n฀s฀ ฀p฀o฀o฀r฀l฀y฀ ฀d฀e฀f฀i฀n฀e฀dǡ฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀p฀a฀t฀h฀o฀g฀e฀n฀i฀c฀ ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀ ฀u฀n฀d฀er l y i n g฀ ฀G฀O   ? ?฀ ฀r฀e฀m฀a฀i฀n฀s฀ ฀t฀o฀ ฀b฀e฀ ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀dǤ฀ ฀(฀e฀r฀eǡ฀ ฀w e  s h o w  t฀h a฀t฀ ฀G฀O฀R฀A฀B฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀s฀ ฀i฀n i฀n t r฀aǦ G฀o฀l฀g i   ? ?฀ ฀t฀r฀a฀f฀f฀i฀c฀k฀i฀n฀g฀ ฀a฀s฀ ฀a฀ ฀s฀c฀a฀f฀f฀o฀l฀d฀i฀n฀g฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀f฀o฀r฀ ฀C฀O฀P฀)Ǥ฀ ฀)฀t฀ ฀fo r฀m฀s฀ ฀s฀t฀a฀b฀l฀e฀ m e m฀b r a n e  d o m฀a฀i฀n s฀  ? ?฀ ฀t฀h฀a฀tǡ฀ ฀v฀i฀a฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀ ฀S฀c฀y฀l ?ǡ฀ ฀s฀t a b฀i฀l i z e  ฀C O P฀)฀ a s฀s฀e฀m฀b฀l฀y฀ ฀a฀t฀ ฀t฀he  transǦ G o l g iǤ  ฀L฀o฀s฀s  ฀o฀f   ? ?฀ ฀G฀O฀R฀A฀B฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀ ฀r฀e฀d฀u฀c฀e฀d฀ ฀r฀e฀c฀y฀c฀l฀i฀n฀g฀ ฀o฀f฀ transǦ฀G฀o l g฀i  ฀e฀n฀z฀y฀m e s  a n d   ? ?฀ 
฀  ?
฀i฀m฀p฀r฀o฀p฀e฀r฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀c฀a฀r฀g฀o฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀w฀i฀t฀h฀i฀n฀ ฀b฀o฀t฀h฀ ฀c u฀l฀t฀u฀r฀e฀d฀ ฀c฀e l l s  ฀a n฀d฀ ฀s฀k฀i฀n฀  ? ? ?฀ ฀t฀i฀s฀s฀u฀eǤ฀ ฀O฀u฀r฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀i฀d฀e฀n฀t฀i f y฀ G฀O฀R฀A B  a s  ฀a  p l฀a฀y฀e฀r฀ ฀i฀n฀ ฀C฀O฀P฀)฀ ฀t฀r a฀f฀f฀i฀c฀k฀i n฀gǡ  ฀a฀n฀d฀  ? ? ?฀ ฀p฀r฀o฀v฀i฀d฀e฀ ฀a฀ ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀ ฀t฀o฀ ฀e฀x฀p฀l฀a฀i฀n฀ ฀t฀h฀e฀ ฀s฀y฀m฀p t o m฀s฀ o f  G O฀ ฀t฀h฀a฀t฀ ฀a฀r฀e฀ ฀a฀l฀s฀o ฀r e l e฀v a n t  ฀t o   ? ? ?฀ ฀h฀u฀m฀a฀n฀ ฀a฀g฀e฀i฀n฀gǤ฀ ฀  ? ? ?฀ 
 ? ? ?฀ 
฀  ?
Results  ? ? ?฀ 
GORAB interacts with Scyl1  ? ? ?฀ 
฀T฀o฀ ฀g฀a฀i฀n฀ ฀i฀n฀s฀i฀g฀h฀t฀ ฀i฀n฀t฀o฀ ฀t฀h฀e฀ ฀c฀e฀l฀l฀u฀l฀a฀r฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀G฀O฀R฀AB฀ w฀e฀ ฀f i r s฀t  in v฀e฀s t฀i฀g฀a฀t e d  ฀i฀t฀s฀  ? ? ?฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀ ฀p฀a฀r฀t฀n฀e฀r฀sǤ฀ ฀G฀O฀R฀A฀B฀ ฀w฀a฀s฀ ฀f i r s t฀ ฀i฀d฀e฀n฀t฀i f฀i฀e฀d฀ ฀a฀s฀ ฀a฀ ฀p฀o฀t฀e฀n฀t฀i฀a฀l฀ ฀b i n฀d i n g  p a r n e r   ? ? ?฀ ฀f฀o฀r฀ ฀S฀c฀y฀l ?฀  ? ?ǡ฀ ฀a฀l฀s฀o฀ ฀k฀n฀o฀w฀n฀ ฀a฀s฀ ฀N฀T฀K฀Lǡ฀ ฀b฀u฀t฀ ฀t฀h฀i฀s฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀ ฀h฀a฀s฀ ฀y฀e฀t฀ ฀t฀o฀ ฀b฀e฀ ฀v฀a฀l฀i฀d at e฀dǤ  W e฀  ? ? ?฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀d฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀S฀c฀y฀l ?  ฀i฀s฀ a  b o n a  f฀i฀d฀e  ฀i฀n฀t฀e฀r฀a฀c฀t฀o฀r฀ ฀o฀fG O R฀A BǤ  G฀O฀R฀A B   ? ? ?฀ ฀b฀o฀u฀n฀d฀ ฀t฀o฀ ฀S฀c฀y฀l ?฀ ฀i฀n฀ ฀t฀h฀e฀ ฀y฀e฀a฀s฀t฀ ฀t฀w฀oǦ฀h฀y b฀r i d฀ s y฀s฀t e m฀ ȋ F i฀g฀  ?฀AȌǤ฀ ฀G฀O฀R฀A฀B฀ ฀an d฀ ฀S c฀y l ?฀ ฀s฀e฀l฀fǦ ? ? ?฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀a฀l฀s฀o฀ ฀d฀e฀t฀e฀c฀t฀e฀d฀ ฀i฀n฀ t h e฀ y฀e฀a฀s฀t฀ w฀oǦ h y b r฀i฀d฀ ฀s฀y฀s฀t฀e฀mǡ฀ ฀c฀o฀n s i฀s t e n t  ฀w i t h  ฀t h฀e฀  ? ? ?฀ ฀p฀r฀e฀s฀e฀n฀c฀e฀ ฀o฀f฀ ฀c฀o฀i฀l฀e฀dǦ฀c฀o฀i฀l฀ ฀a฀n฀d฀ ฀(฀E฀A฀T฀ ฀r฀e฀p฀e฀a฀t฀ ฀d฀o฀m฀a฀i฀n฀s฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀y฀ i฀n t h e฀s e฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀  ? ? ?฀ ȋ฀s฀e฀e฀ ฀F฀i฀g฀  ?฀D฀ ฀a฀n฀d฀ ฀EȌ฀  ? ?Ǥ฀ ฀G O฀R฀A฀B  ฀a฀n฀d฀ ฀S฀c฀y฀l ?฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀ ฀w฀a฀s c o n฀f i r m฀e฀d฀ ฀i฀n฀ ฀p฀r฀o฀t฀e฀i฀n฀  ? ? ?฀ ฀p฀u฀l฀lǦ฀d฀o฀w฀n฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ȋ฀F฀i฀g฀  ?฀BȌǤ฀ ฀T฀h฀e฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀b฀e฀t฀w฀e฀e฀n฀G฀O R A฀B฀ a฀n฀d฀ Sc฀y l ?฀ i s   ? ? ?฀ ฀d฀i฀r฀e฀c฀tǡ฀ ฀a฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀b฀y฀ ฀p฀u฀l฀lǦ฀d฀o฀w฀n e x p r i m฀e฀n฀t฀s฀ ฀w฀i t h฀ ฀p฀u฀r฀i฀f฀i฀e฀d฀ ฀r฀e฀c฀o m b฀i n a฀n฀t   ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ȋ฀F฀i฀g฀  ?฀CȌǤ฀ ฀W฀e฀ ฀n฀e฀x฀t฀ ฀m฀a฀p฀p฀e฀d฀ ฀t฀h฀e฀ i n t e r a฀c t i฀o฀n฀ ฀s฀i฀t฀e฀s฀ ฀i฀n฀ ฀G฀O฀R฀AB฀ a n d฀ ฀S฀c฀y฀l ?Ǥ฀  ? ? ?฀ ฀G฀O฀R฀A฀B฀ ฀i฀s฀ ฀c฀o฀m฀p฀r฀i฀s฀e฀d฀ ฀o฀f฀ ฀a฀ ฀c฀e฀n฀t฀r฀a฀l฀ c o l Ǧ c฀o฀i฀l฀ r฀e฀g฀i o฀nǡ฀ ฀w฀i฀t฀h฀ ฀s฀e฀v฀e฀r฀al  p r e d i c t฀e฀d฀ ฀b฀r฀e฀a฀k฀s฀  ? ? ?฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀c฀o฀i฀l฀e฀dǦ฀c฀o฀i฀l฀ ȋ฀F฀i฀g฀  ?฀Dǡ฀ r฀i฀g h tȌǡ  f฀l฀a n฀k฀e d ฀b฀y ฀n฀o฀nǦ฀c฀o฀i฀l฀e฀d฀ ฀NǦ  ฀a n d CǦ฀t e฀r฀m n a l   ? ? ?฀ ฀d฀o฀m฀a฀i฀n฀sǤ฀ ฀P฀u฀l฀lǦ฀d฀o฀w฀n฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀wi฀t฀h฀ p฀u฀r฀i f i฀e d฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d t h a  ฀t h e  NǦ ? ? ?฀ ฀t฀e฀r฀m฀i฀n฀a฀l฀ ฀n฀o฀nǦ฀c฀o฀i฀l฀ ฀d฀o฀m฀a฀i฀n฀ ฀i฀s฀ ฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t฀ ฀t฀o฀ ฀b฀i฀n฀d฀ ฀S฀c฀y฀l ?฀ ȋ฀F฀i฀g฀  ?฀Dǡ  le f tȌǤ฀ ฀S฀c฀y l ?฀ ฀i฀s฀  ? ? ?฀ ฀c฀o฀m฀p฀r฀i฀s฀e฀d฀ ฀o฀f฀ ฀a฀n฀ ฀NǦ฀t฀e฀r฀m฀i฀n฀a฀l฀ ฀k฀i฀n฀a฀seǦ l i k฀e฀ ฀d฀o฀m a฀i฀n  t฀h a t฀ ฀i฀s฀ ฀p฀r฀e฀d฀i฀c฀t฀e฀d t o  b e   ? ? ?฀ ฀c฀a฀t฀a฀l฀y฀t฀i฀c฀a฀l฀l฀y฀ ฀i฀n฀a฀c฀t฀i฀v฀eǡ฀ ฀c฀e฀n฀t฀r฀a฀l฀l฀yǦ฀l฀o c฀a฀t฀e d  ( E A฀T฀ r e฀p฀e฀a฀t฀s฀ ฀a฀n฀d฀ ฀a฀ ฀CǦ฀t e฀r฀m i n a฀l฀ ฀s฀h฀o฀r฀t฀  ? ? ?฀ ฀c฀o฀i฀l฀e฀dǦ฀c฀o฀i฀l฀ ฀d฀o฀m฀a฀i฀n฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y฀ ฀a฀ ฀d฀i฀b฀a฀s฀i฀c฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀m฀ot i f  ฀f฀o฀r  t h e฀ ฀c฀o฀a t฀o฀m e฀r฀ c฀o฀m฀p l฀e x   ? ? ?฀ ฀o฀f฀ ฀t฀h฀e฀ ฀C฀O฀P฀)฀ ฀v฀e฀s฀i฀c฀l฀e฀ ฀c฀o฀a฀t฀  ? ?  ȋ F฀i g   ? Eǡ  r i g h tȌǤ฀ ฀M฀a฀p฀p฀i฀n฀g฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀t h฀e฀  ? ? ?฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀s฀i฀t฀e฀ ฀f฀o฀r฀ ฀G฀O฀R฀A฀B฀ ฀r฀e฀s฀i฀d฀e฀s฀ ฀w฀i฀t h฀i฀n฀ t฀h฀e฀ ฀k฀i฀n฀a฀s฀eǦ l฀i฀k฀e฀ ฀d฀o฀m฀a฀i฀n฀ ฀o฀f฀ S c y฀l ?฀ ȋ฀F i g   ?฀Eǡ฀  ? ? ?฀ ฀l฀e฀f฀tȌǤ฀ ฀T฀h฀u฀sǡ฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀S฀c฀y฀l ?฀ ฀a฀r฀e฀ ฀b฀o฀n฀a฀ ฀f฀i฀d฀e฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀p a r t฀n฀e฀r฀s฀ t h฀a฀t฀ ฀d i฀r฀e c฀t฀l฀y฀ i฀n฀t฀e฀r฀a฀c฀t฀  ? ? ?฀ ฀v฀i฀a฀ ฀t฀h฀e฀i฀r฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀ ฀NǦ฀t฀e฀r฀m฀i฀n฀a฀l฀ ฀d฀o฀m฀a฀i฀n฀sǤ฀ ฀  ? ? ?฀ 
฀  ?
฀  ? ? ?฀ 
GORAB forms discrete domains at the trans-Golgi  ? ? ?฀ 
฀G฀O฀R฀A฀B฀ ฀w฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀l฀o฀c฀a฀l฀i฀z฀e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ transǦ฀G฀o l฀g i  ฀b฀y฀ ฀i฀m m฀u฀n฀o฀f l฀u o r฀e฀s฀c฀e฀n฀c฀e฀  ? ? ?฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀y฀  ? ?ǡ ? ?Ǥ  W฀e฀ w฀e฀r฀e฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀u฀n฀s฀u฀r฀p฀r฀i฀s฀e฀d฀ ฀t฀o฀ ฀f i n d฀ e x t฀e n s i v  ฀c฀oǦ฀l฀o฀c฀a฀l฀i฀z฀a฀t฀i฀o฀n฀  ? ? ?฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ transǦ฀G o฀l฀g฀i฀ ฀m฀a฀r฀k฀e฀r฀ ฀T฀G฀N ? ?฀ ฀b฀y฀ ฀i฀m฀m฀u฀n฀o฀f฀l฀u฀o฀r฀e฀s฀c฀e฀n฀c฀e฀  ? ? ?฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀y฀ ȋ฀F฀i฀g฀  ?฀AȌǤ฀ ฀(฀o฀w฀e฀v฀e฀rǡ฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀i฀n฀g฀l฀yǡ฀ ฀c฀l฀o฀s฀e฀r฀ ฀i n฀s฀p฀e฀c฀t฀i฀o฀n  r e v e฀a l d฀ t h a฀tǡ฀  ? ? ?฀ ฀u฀n฀l฀i฀k฀e฀ ฀T฀G฀N ? ?ǡ฀ ฀G฀O฀R฀A฀B฀ ฀w฀a฀s฀ ฀n฀o฀t฀ ฀e฀v฀e฀n฀l฀y฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀e฀d฀ ฀t฀h฀r฀o฀u฀g฀h฀o฀u t  ฀t฀h฀e฀ transǦ฀G o฀l฀g฀i฀ b฀u฀t฀  ? ? ?฀ ฀r฀a฀t฀h฀e฀r฀ ฀c฀o฀n฀c฀e฀n฀t฀r฀a฀t฀e฀d฀ ฀i฀n฀ ฀d฀i฀s฀c฀r฀e฀t฀e฀ p u฀n฀c฀t฀a฀ ȋ฀F i฀g   ?฀AȌǤ  T h฀e฀ p฀u฀n฀c฀t฀a฀ ฀d฀i฀s฀a฀p p a r e d  ฀u฀p o n฀  ? ? ?฀ ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀ ฀o฀f฀ ฀G฀O฀R฀A฀Bǡ฀ ฀a฀n฀d฀ ฀w฀e฀r฀e฀ ฀a฀l฀s฀o฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀w฀i฀t฀h฀ ฀o฀v฀e฀rǦ฀e฀x฀p฀r฀e฀s฀s฀e฀d  ฀G F PǦ t a฀g฀g e d   ? ? ?฀ ฀G฀O฀R฀A฀Bǡ฀ ฀c฀o฀n฀f฀i฀r฀m฀i฀n฀g฀ ฀s฀p฀e฀c฀i฀f฀i฀c฀i฀t฀y฀ ฀o฀f ฀t฀h฀e฀ s฀t฀a฀i n i n฀g฀ ȋ F i฀g   ?฀BȌǤ฀ ฀T฀h฀e฀ ฀d฀i฀sc฀r฀e฀t฀e฀ ฀n a฀t฀u฀r฀e฀ o฀f฀ t฀h฀e฀  ? ? ?฀ ฀G฀O฀R฀A฀B฀ ฀p฀u฀n฀c฀t฀a฀ ฀w฀a฀s฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀r฀e฀v฀e฀a฀l฀e฀d฀ ฀b฀y฀ ฀s฀u฀p฀e฀rǦ฀r฀e฀s฀o฀l฀u฀t฀i฀o฀n฀ ȋ฀F i g   ?฀CȌ  ฀a n d  ฀i฀m m฀u฀n฀oǦ ? ? ?฀ ฀e฀l฀e฀c฀t฀r฀o฀n฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀y฀ ฀o฀f฀ ฀b฀o฀t฀h฀ ฀(฀e฀L฀a฀ ฀c฀e฀l฀l฀s฀ ฀a฀n฀d฀ ฀d฀e฀r฀m฀a฀l฀ ฀fi฀b r o b l a s฀t s  ȋ฀F฀i฀g฀  ? D  ฀a฀n d  EȌǤ   ? ? ?฀ ฀T฀h฀e฀ ฀G฀O฀R฀A฀B฀ ฀p฀u฀n฀c฀t฀a฀ ฀a฀r฀e฀ ฀e฀n฀r฀i฀c฀h฀e฀d฀ ฀a฀t฀ ฀t฀h฀e฀ transǦ฀s฀i฀d฀e฀ ฀o฀f฀ t฀h฀e฀ G o฀l g฀i฀ ฀a n฀d฀ ฀f฀o฀u฀n฀d฀  ? ? ?฀ ฀p฀r฀e฀d฀o฀m฀i฀n฀a฀n฀t฀l฀y฀ ฀w฀i฀t฀h฀i฀n฀ ฀t฀h฀e฀ ฀t฀u฀b฀u฀l฀oǦ฀v฀e฀s฀i฀c฀u฀l฀a฀r฀ transǦ฀G฀o l g i฀ ฀n e t฀w o r฀kǡ  ฀a฀s  ฀w e l l฀ ฀a฀s฀  ? ? ?฀ ฀o฀c฀c฀a฀s฀i฀o฀n฀a฀l฀l฀y฀ ฀a฀t฀ ฀t฀h฀e฀ ฀r฀i฀m฀s฀ ฀o฀f฀ ฀t฀h฀e฀ transǦ฀m o s t  G o฀l฀g฀i  ฀c฀i฀s t฀e฀r฀n฀a฀e฀ ȋ฀F฀i฀g฀  ?฀D฀ ฀a฀n฀d฀ ฀EȌǤ฀ ฀  ? ? ?฀ 
฀ ฀P฀r฀e฀v฀i฀o฀u฀s฀ ฀w฀o฀r฀k฀ ฀h฀a฀s฀ ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t฀ ฀S฀c฀y฀l ?฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀i฀s ฀b฀i฀a฀s e฀d฀ ฀t o฀w฀a฀r s฀ ฀t h฀e฀  ? ? ?฀ 
cisǦ฀G฀o฀l฀g฀iǡ฀ ฀w฀i฀t฀h฀ ฀a฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀ ฀p฀o฀o฀l฀ ฀i฀n฀ ฀t฀h฀e฀ ฀E฀RǦ฀G฀o฀l฀g฀i฀ ฀i฀n฀t฀er฀m฀e฀d฀i a฀t฀e฀ ฀c฀om฀p a r t m e n฀t฀  ? ? ?฀ ฀E฀R฀G฀)฀CȌ฀  ? ?Ǥ฀ ฀L a฀b฀e฀l฀i฀n฀g฀ ฀f฀o฀r฀ ฀S฀c฀y฀l ?฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀i฀t฀s  ฀p฀r฀e฀s e฀n฀c฀e฀ ฀i฀n฀ n฀u฀m฀e฀r฀o฀u฀s฀ ฀p฀u฀n฀c฀t฀a฀ w i฀t h i฀n฀  ? ? ?฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀i฀ ฀r฀e฀g฀i฀o฀n฀ ฀a฀n฀d฀ ฀i฀n฀ ฀m฀o฀r฀e฀ ฀p฀e฀r฀i฀p฀h฀e฀r฀a฀l฀ ฀E฀R฀G฀)฀C฀ ȋ฀S฀u฀p฀p฀le฀m e฀n฀t฀a฀r฀y฀ ฀F฀ig฀u฀r e   ? AȌǤ฀ A s   ? ? ?฀ ฀e฀x฀p฀e฀c฀t฀e฀dǡ฀ ฀m฀a฀n฀y฀ ฀o฀f฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀i฀ ฀p฀u฀n฀c฀t฀a฀ ฀o฀v฀e฀r฀l฀a฀p฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ cisǦ฀G฀o฀l฀g฀i฀ ฀m฀a฀r฀k฀e฀r฀ ฀G฀M ? ? ?ǡ฀  ? ? ?฀ ฀h฀o฀w฀e฀v฀e฀r฀ ฀t฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀a฀l฀s฀o฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀ ฀o฀v฀e฀r฀l฀a฀p฀ ฀o฀f฀ ฀S฀c฀y฀l ?฀ ฀p฀u฀n฀c t฀a฀ ฀w t h฀ ฀T฀G N ? ?ǡ฀  ? ? ?฀ ฀i฀n฀d฀i฀c฀a฀t฀i฀n฀g฀ ฀t฀h฀a฀t฀ ฀a฀ ฀p฀o฀o฀l฀ ฀o฀f฀ ฀S฀c฀y฀l ?฀ ฀a฀l฀s฀o฀ ฀r฀e฀s฀i฀d฀e฀s฀ ฀a฀t฀ ฀t฀h฀e฀ transǦ฀G l g฀i  ȋ฀S฀u฀p p l e฀m฀e฀n t฀a r฀y฀  ? ? ?฀ ฀F฀i฀g฀u฀r฀e฀  ?฀AȌǤ฀ ฀)฀n฀ ฀a฀g฀r฀e฀e฀m฀e฀n฀tǡ฀ ฀w฀e฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀c฀o฀l฀o฀c฀a฀l฀i฀z฀a฀t฀i฀o฀n o฀f  ฀S฀c฀y฀l ?  p฀u n c t a  ฀w i฀t฀h฀  ? ? ?฀ ฀G฀O฀R฀A฀B฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?฀Bǡ฀ ฀s฀e฀e฀ ฀a฀l฀s฀o฀ ฀F฀i฀g฀  ?฀FȌǤ฀ ฀Al t฀h o g h ฀G฀O฀R A฀B฀ ฀c a฀n n o t ? ? ?฀ 
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  ? ? ?฀ 
GORAB and Scyl1 are Arf effector proteins  ? ? ?฀ 
฀A฀ ฀r฀e฀c฀e฀n฀t฀ ฀s฀t฀u฀d฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀b฀i฀n฀d฀i฀n฀g ฀o f฀ ฀G฀O฀R A฀B฀ t o฀ A฀r f ?ǡ  ฀a฀ ฀G฀o฀l฀g฀iǦ฀l฀o฀c฀al฀i฀z฀e฀d฀ ฀c฀l฀a฀s฀s฀ ฀)฀)  A r f฀  ? ? ?฀ 
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฀  ?
฀)฀t฀ ฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀S฀c฀y฀l ?฀ ฀b฀i฀n฀d฀s฀ ฀s฀e฀l฀e฀c฀t฀i฀v฀e฀l฀y฀ ฀t฀o฀ ฀c฀l s฀s฀ ) )  ฀A฀r฀f฀sǡ฀ ฀a฀n฀d฀ ฀t฀h฀a฀t฀ ฀b฀i฀n฀d฀i฀n฀g฀  ? ? ?฀ ฀i฀s฀ ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t฀ ฀o฀f฀ ฀n฀u฀c฀l฀e฀o฀t฀i฀d฀e฀ ฀s฀t฀a฀t฀u฀s฀  ? ?Ǥ฀ ฀W e  o b s r v e฀d฀ b฀i฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀S฀c฀y฀l ?฀ ฀t฀o฀ ฀A฀r฀f฀sǡ฀ ฀b฀u฀t฀  ? ? ?฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀w฀a฀s฀ ฀t฀o฀ ฀c฀l฀a฀s฀s฀ ฀)฀ ฀A฀r฀f฀s฀ ฀o฀n฀l฀yǡ w i฀t h฀ s t r฀o฀n฀g฀e s t  ฀b฀i฀n฀d฀i฀n฀g฀ ฀t฀o฀ ฀A฀r฀f ?ǡ  a n฀d฀ b฀i฀n฀d฀i฀n฀g  ฀w a s   ? ? ?฀ ฀o฀n฀l฀y฀ ฀t฀o฀ ฀t฀h฀e฀ ฀a฀c฀t฀i฀v฀e฀ ฀G฀T฀PǦ฀b฀o฀u฀n฀d฀ ฀f฀o฀r฀m฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀re   ?฀FȌǤ  ฀B ii n฀g฀ o f฀ ฀b฀o฀t฀h฀  ? ? ?฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀S฀c฀y฀l ?฀ ฀t฀o฀ ฀A฀r฀f ?฀ ฀i฀s฀ ฀d฀i฀r฀e฀ct  ȋ฀S฀u p p l e m฀e n฀t a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?฀GȌǤ฀ ฀T฀he s e  r e s l฀t฀s฀  ? ? ?฀ ฀s฀u฀g฀g฀e฀s฀t฀ ฀t฀h฀a฀t฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀S฀c฀y฀l ?฀ ฀f฀u฀n฀c฀t฀i฀o n  ฀a s  ฀A฀r f฀ ฀e฀f฀f฀e c t o r฀ ฀p฀r฀o฀t฀e฀i฀n฀sǤ฀ ฀)฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀s฀  ? ? ?฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀G฀O฀R฀A฀Bǡ฀ ฀S฀c฀y฀l ?ǡ฀ ฀C฀O฀P฀)฀ ฀a฀n฀d฀ ฀A฀r฀f ?  ฀w e฀r฀e฀ n o t  m฀u฀t฀u฀a฀l฀l฀y฀ ฀e฀x฀c฀l฀u฀s฀i฀v฀eǡ  a s฀ ฀i n d฀i฀c฀a฀t฀e฀d฀  ? ? ?฀ ฀b฀y฀ ฀p฀u฀l฀lǦ฀d฀o฀w฀n฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀sǡ฀ ฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t฀ w฀i t h  ฀t฀h฀e  ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀f฀u฀n฀c฀t฀i฀o฀ni n g฀ t o g e฀t h e฀r฀ ฀i n  a   ? ? ?฀ ฀c฀o฀m฀p฀l฀e฀x฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?฀(ȌǤ฀ ฀  ? ? ?฀ 
฀  ? ? ?฀ 
GORAB domains are stable entities  ? ? ?฀ 
฀T฀o฀ ฀b฀e฀t฀t฀e฀r฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀ ฀t฀h฀e฀ ฀n฀a฀t฀u฀r฀e฀ ฀o฀f฀ ฀t฀h฀e฀ G฀O฀R฀A B฀ p u n c฀t a฀ ȋ฀m฀e฀m฀b฀r฀a฀n฀e฀ ฀d฀o฀m฀a฀i฀n฀sȌǡ  ฀w฀e฀  ? ? ?฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀e฀d฀ ฀t฀h฀e฀i฀r฀ ฀d฀y฀n฀a฀m฀i฀c฀sǤ฀ ฀G฀F฀PǦ฀t฀a฀g฀g฀e฀d฀ ฀G฀O฀R฀A฀B฀ ฀w฀a฀s฀ ฀s฀t฀ab l฀y฀ ฀e฀x฀p฀r฀e฀ss e d  a t  l฀o฀w   ? ? ?฀ ฀l฀e฀v฀e฀l฀s฀ ฀a฀n฀d฀ ฀F฀R฀A฀P฀ ฀w฀a฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀dǤ฀ ฀A฀s  s h o w n฀ i n  F i g฀  ? Aǡ  r฀e฀c฀o฀v฀e฀r฀y฀ ฀o฀f฀ G F PǦ G O฀R฀A฀B฀  ? ? ?฀ ฀f฀l฀u฀o฀r฀e฀s฀c฀e฀n฀c฀e฀ ฀w฀a฀s฀ ฀s฀l฀o฀w฀ ฀w฀h฀e฀n฀ ฀c฀o฀m฀p฀a฀r฀e฀d  ฀t o฀ ฀t h฀e฀ G F PǦ฀ta฀g g฀e฀d฀ ฀G o l฀g฀i฀ e฀n฀zy฀m e  G฀a฀l฀N฀a฀cǦ ? ? ?฀ ฀T ?Ǥ฀ ฀T฀h฀i฀s฀ ฀r฀e฀s฀u฀l฀t฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀s฀ ฀t฀h฀a฀t฀ ฀G฀O฀R฀A฀B฀ ฀i฀s฀ ฀s฀t฀a฀b฀l฀y฀ ฀a฀s฀s฀oc i a t e d฀ w฀i฀t฀h฀ t h e  ฀d o m a i฀n฀sǡ  a n฀d฀  ? ? ?฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀d฀o฀m฀a฀i฀n฀s฀ ฀t฀h฀e฀m฀se฀l฀v฀e฀s฀ ฀a฀r฀e  ฀s t฀a฀b l e  ฀e฀n฀t฀i฀t฀i฀e฀sǤ฀ ฀)฀n฀ ฀co n t฀r฀a฀s฀tǡ  ฀r฀e฀c o v฀e r y   ? ? ?฀ ฀o฀f฀ ฀G฀F฀PǦ฀t฀a฀g฀g฀e฀d฀ ฀S฀c฀y฀l ?฀ ฀i฀n฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀i฀ ฀r฀e฀g฀i฀o n฀ ฀w฀a฀s฀ ฀m u c h  f฀a฀s฀t฀e฀rǡ฀ ฀i฀n฀d฀i฀c฀at฀i฀n฀g฀ ฀t฀h฀a฀t฀ ฀S฀c฀y฀l ?฀ c a n฀  ? ? ?฀ ฀r฀a฀p฀i฀d฀l฀y฀ ฀e฀x฀c฀h฀a฀n฀g฀e฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀ ȋ฀F฀i฀g฀  ?฀A฀ ฀a฀n฀d฀ ฀S฀u฀p฀p฀l฀em฀e฀n฀t฀a฀r฀y  ฀F฀ig u r฀e   ?ȌǤ฀ ฀C฀oǦ ? ? ?฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀w฀i฀t฀h฀ ฀m฀A฀p฀p฀l฀eǦ฀G฀O฀R฀A฀B฀ ฀d฀e฀c฀r฀e฀a฀s฀e฀d฀ ฀t฀h฀e฀ ฀r฀a฀t฀e฀ ฀o฀f฀ ฀e฀x฀c h a n g฀e฀ ฀o฀f฀ ฀G฀F฀PǦ S c y l ?฀  ? ? ?฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀m฀e฀m฀b฀r฀a฀n฀eǡ฀ ฀i฀n฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀ ฀to  i฀n฀c฀r฀e a s i n g  ฀t฀h e  ฀i฀m฀m฀o฀b฀i฀l฀e฀ ฀f฀r฀a฀c฀to n฀  ? ? ?฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?ȌǤ฀ ฀(฀o฀w฀e฀v฀e฀r฀ ฀t฀h฀e฀ ฀r฀a฀t฀e  o f฀ ฀G฀F฀PǦ฀S฀c฀y฀l ?฀ ฀e฀x฀c฀h฀a฀n฀g฀e  r e m฀a฀i฀n฀e d   ? ? ?฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀l฀y฀ ฀f฀a฀s฀t฀e฀r฀ ฀t฀h฀a฀n฀ ฀t฀h฀a฀t฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ȋ฀s฀e฀e฀ ฀F฀i฀g฀  ?฀AȌǡ  s฀u฀p฀p o฀r t i ng  t฀h e v i e w฀ t฀h฀a฀t฀  ? ? ?฀ ฀S฀c฀y฀l ?฀ ฀r฀a฀p฀i฀d฀l฀y฀ ฀e฀x฀c฀h฀a฀n฀g฀e฀s฀ ฀w฀i฀t฀h฀ ฀s฀t฀ab฀l฀e฀ G O฀R฀A฀B฀ ฀d฀o฀m a i n sǤ฀ ฀T฀h฀e฀ ฀G฀O฀R฀A฀B฀ ฀d฀om a฀i฀n s฀  ? ? ?฀ 
฀  ? ?
฀p฀e฀r฀s฀i฀s฀t฀ ฀u฀p฀o฀n฀ ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀ ฀o฀f฀ ฀S฀c฀y฀l ?฀ ȋ฀F฀i฀g฀  ?฀BȌ฀ ฀o฀r฀ ฀t฀r฀e฀a฀t฀m฀e฀n฀t฀ o฀f  c e l l฀s฀ w i t h  ฀b฀r e f e l d฀i n฀ A฀  ? ? ?฀ ȋ฀B฀F฀AȌ฀ ฀t฀o฀ ฀r฀e฀m฀o฀v฀e฀ ฀G฀o฀l฀g฀iǦ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀A฀R฀F฀ ฀a฀n฀d฀ ฀C฀O฀P฀)฀ ȋ฀F฀i฀g฀  ?฀CȌǡ฀ ฀i฀n฀d฀i฀c฀a฀ti n g  t฀h฀a฀t฀ t฀h e   ? ? ?฀ ฀d฀o฀m฀a฀i฀n฀s฀ ฀c฀a฀n฀ ฀f฀o฀r฀m฀ ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t฀l฀y฀ ฀o฀f฀ ฀S฀c฀y฀l ?ǡ฀ ฀A฀r฀f฀ ฀a฀n฀d฀ ฀C฀O฀P฀)Ǥ฀ ฀  ? ? ?฀ 
฀  ? ? ?฀ 
GO disease mutations disrupt Scyl1 binding and GORAB domains  ? ? ?฀ 
฀A฀ ฀n฀u฀m฀b฀e฀r฀ ฀o฀f฀ ฀d฀i฀s฀e฀a฀s฀eǦ฀c฀a฀u฀s฀i฀n฀g฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀h฀a฀v฀e฀ ฀b฀e฀e฀n฀ ฀d฀e฀s฀c฀ri b e d  i n฀ ฀t฀h฀e฀ ฀G O฀R A B฀  ? ? ?฀ ฀s฀e฀q฀u฀e฀n฀c฀eǡ฀ ฀i฀n฀c฀l฀u฀d฀i฀n฀g฀ ฀s฀e฀v฀e฀r฀a฀l฀ ฀m฀i฀s฀s฀e฀n฀s฀e฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀  ? ?ǡ ? ?ǡ ? ?Ǥ  ฀T w o  r฀e c e฀n฀t l y  ฀d e฀s฀c฀r฀i฀b e฀d฀  ? ? ?฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀i฀n฀ ฀a฀ ฀c฀o฀m฀p฀o฀u฀n฀d  h e฀t e r฀o฀z฀y฀g o u s฀ ฀G฀O฀ ฀p฀a฀t฀i฀e฀n฀t฀ ȋ฀F ?฀L฀ a n d  ฀K ? ? ?฀d฀e฀lȌǡ   ? ? ?฀ ฀a฀r฀e฀ ฀o฀f฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀ ฀i฀n฀t฀e฀r฀e฀s฀t฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g฀ ฀t฀h฀a฀t฀ ฀n฀e฀i฀t฀h฀e฀r ฀m u t a t i o฀n฀ a f฀f฀e฀c t฀s฀ ฀g฀r฀o฀s฀s฀ ฀f o฀l฀d฀i฀n฀g฀  ? ? ?฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀o฀r฀ ฀i฀t฀s฀ ฀t฀a฀r฀g฀e฀t฀i฀n฀g฀ ฀t฀o฀ ฀t฀h฀e G o฀l฀g฀i฀ a p p฀a฀r฀a฀t฀u฀s฀ ȋ G o฀p฀a฀lǦ฀K฀o฀t฀h฀a฀n฀da p a n i฀ e  ฀a฀lǡ฀ ฀i n   ? ? ?฀ ฀p฀r฀e฀p฀a฀r฀a฀t฀i฀o฀nȌ฀ ȋ฀F฀i฀g฀  ?฀AȌǤ฀ ฀T฀h฀e฀s฀e฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀m฀u฀s฀t฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀a฀f f e c฀t฀ ฀a฀n฀o t฀h฀e r  ฀a฀s฀p฀e฀c฀t฀ o f   ? ? ?฀ ฀G฀O฀R฀A฀B฀ ฀f฀u฀n฀c฀t฀i฀o฀nǤ฀ ฀P฀u฀l฀lǦ฀d฀o฀w฀n฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀i n d i฀c฀a฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀F ?฀L฀ ฀m฀ut a t i o n  d฀o฀e฀s฀  ? ? ?฀ ฀n฀o฀t฀ ฀a฀f฀f฀e฀c฀t฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀t฀o฀ ฀A฀r฀f ?ǡ฀ ฀A฀r฀f ?ǡ฀ ฀o฀r฀ ฀R฀a฀b ?ǡ o฀r  ฀t฀h฀e฀ a฀b฀i฀li t฀y฀ ฀o฀f  G฀O฀R฀A฀B฀ ฀t o฀  ? ? ?฀ ฀s฀e฀l฀fǦ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀ ȋ฀F฀i฀g฀  ?฀BȌǤ฀ ฀)฀t฀ ฀d฀o฀e฀sǡ฀ ฀h฀o฀w฀e฀v฀e฀rǡ฀ ฀g฀r฀e฀a฀t฀l฀y฀ ฀d฀i฀m฀i฀n฀i฀s฀h฀ b i nd i฀n฀g฀ ฀t฀o฀ S c y l ?ǡ฀  ? ? ?฀ ฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t฀ ฀w฀i฀t฀h฀ ฀i฀t฀s฀ ฀l฀o฀c฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀NǦ฀t฀e฀r฀m฀i฀n฀a฀l฀ ฀S฀c฀y฀l ?Ǧ฀b฀i n d i n฀g฀ r฀e฀g i฀o฀n  o f  G O R฀A B฀ ȋ฀F฀i g   ? ? ?฀  ?฀BȌǤ฀ ฀S฀u฀r฀f฀a฀c฀e฀ ฀p฀l฀a฀s฀m฀o฀n฀ ฀r฀e฀s฀o฀n฀a฀n฀c฀e฀ ฀w฀i฀t฀h฀ ฀p฀u฀r฀i฀f฀i฀e฀d฀ ฀p฀r฀o฀t฀e฀in  ฀i฀n฀d฀i฀c฀a฀t฀e d h i g h  ฀a f f฀i฀n฀i฀t฀y฀  ? ? ?฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀w฀i฀l฀dǦ฀t฀y฀p฀e฀ ฀G฀O฀R฀A฀B฀ ฀t฀o฀ ฀S฀c฀y฀l ?฀ ȋ฀k฀D฀ ฀o฀f฀  ?Ǥ ? ?฀ ฀n฀MȌǡ฀ ฀w฀i t฀h฀ ฀t฀h฀e  ฀F ? L  m u฀t฀a฀n฀t฀  ? ? ?฀ ฀d฀e฀m฀o฀n฀s฀t฀r฀a฀t฀i฀n฀g฀ ฀a฀ ฀c฀o฀m฀p฀l฀e฀t฀e฀ ฀l฀o฀s฀s฀ ฀o฀f฀ b฀i฀n฀d฀i฀n g  ȋ฀F฀i฀g฀  ?฀C฀ a n฀d฀ ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀ta r y฀ F i g u r e   ?฀AȌǤ   ? ? ?฀ ฀T฀h฀e฀ ฀p฀a฀t฀h฀o฀g฀e฀n฀i฀c฀ ฀e฀f฀f฀e฀c฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀F ?฀L฀ m฀u t฀a t i฀o n  i n d฀i฀c฀a฀t฀e฀s฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀G฀OR A BǦ S฀c฀y l ?฀  ? ? ?฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀ ฀i฀s฀ ฀p฀h฀y฀s฀i฀o฀l฀o฀g฀i฀c฀a฀l฀l฀y฀ ฀i฀m฀p฀o฀r฀t฀a฀n฀tǤ฀ ฀  ? ? ?฀ 
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฀ ฀ ฀ ฀  ? ? ?฀ 
GORAB and Scyl1 cooperate for COPI binding at trans-Golgi   ? ? ?฀ 
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฀c฀o฀n฀d฀i฀t฀i฀o฀n฀sǡ฀ ฀t฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀a฀l฀m฀o฀s฀t฀ ฀c฀o฀m฀p฀l฀e฀t฀e฀ ฀r฀e฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀o฀f  ฀C฀O฀P฀)฀ ฀t฀o฀  t฀ h฀ e฀   ? ? ?฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀ ȋ฀F฀i฀g฀  ?฀DȌǤ฀ ฀M฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀l฀ ฀r฀e c r฀u i t m e n t  ฀o฀f฀ ฀C฀O฀P฀)฀ ฀w฀a฀s฀ ฀n฀o฀t฀ ฀o฀b฀v฀i฀o฀u฀s฀ ฀i n฀ ฀t h e ? ? ?฀ ฀a฀b฀s฀e฀n฀c฀e฀ ฀o฀f฀ ฀G฀F฀PǦ฀S฀c฀y฀l ?฀ ฀c฀oǦ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e   ?฀BȌǡ฀ ฀l฀i฀k฀e฀l y  d u e  ฀t฀o฀ ฀t h฀e฀  ? ? ?฀ ฀l฀i฀m฀i฀t฀i฀n฀g฀ ฀a฀m฀o฀u฀n฀t฀s฀ ฀o฀f฀ ฀e฀n฀d฀o฀g฀e฀n฀o฀u฀s฀ ฀S฀c฀y฀l ?฀ ฀i฀n฀ ฀t฀h฀e฀ ฀c฀e฀l฀l฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ C O฀P฀)   ? ?Ǥ  ฀T฀o฀g฀e฀t฀h฀e฀rǡ฀  ? ? ?฀ ฀t฀h฀e฀ ฀r฀e฀s฀u฀l฀t฀s฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀ ฀t฀h฀a฀t฀ ฀c฀oǦ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀S฀c฀yl ?฀ ฀a฀r฀e฀ s u f฀fi c฀i฀e฀n฀t  t o  r e c r฀u฀i฀t฀  ? ? ?฀ ฀C฀O฀P฀)฀ ฀t฀o฀ ฀t฀h฀e฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀l฀ ฀m฀e฀m฀b฀r฀a฀n฀eǤ฀ ฀M฀o฀r฀e฀o฀v฀e฀rǡ฀ ฀i฀t฀ ฀s฀h฀ow฀s฀ ฀t฀h a t฀ ฀C฀O P)  c฀a฀n฀ ฀b฀e฀  ? ? ?฀ ฀ r฀ e฀ c฀ r฀ u฀ i฀ t฀ e฀ d฀  ฀ t฀ o฀  ฀ t฀ h฀ e฀  ฀ G฀ O฀ R฀ A฀ BǦ฀ S฀ c฀ y฀ l ?฀  ฀ c฀ o฀ m฀ p฀ l฀ e฀ x฀  ฀ i฀ n฀  ฀ t฀ h฀ e฀  ฀ a฀ b฀ s฀ e฀ n฀ c฀ e o f฀  ฀ m฀ e฀ m฀ b฀ r฀ a฀ n฀ eǦ฀a s฀s฀o c฀i a t e฀d   ? ? ?฀ ฀ A฀ r฀ fǡ฀  ฀ w฀ h฀ i฀ c฀ h฀  ฀ i฀ s฀  ฀ f฀ u฀ r฀ t฀ h฀ e฀ r฀  ฀ s฀ u฀ p฀ p฀ o฀ r฀ t฀ e฀ d฀  ฀ b฀ y฀  ฀ t฀ h฀ e฀  ฀ a฀ b฀ s฀ e฀ n฀ c฀ e฀  ฀ o฀ f฀  ฀ m฀ i t o c h o n d r i a l  ฀ A r฀ f฀  ฀ u n d e r฀   ? ? ?฀ ฀ c฀ o฀ n฀ d฀ i฀ t฀ i฀ o฀ n฀ s฀  ฀ w฀ h฀ e฀ r฀ e฀  ฀ C฀ O฀ P฀ )฀  ฀ i฀ s฀  ฀ r฀ e฀ c฀ r฀ u฀ i฀ t฀ e฀ d฀  ฀ t฀ h฀ e฀ r฀ e฀  ȋ฀ S฀ u฀ p฀ p฀ l฀ e฀ m฀ e฀ nt a฀ r฀ y฀  ฀ F฀ i฀ g฀ u฀ r฀ e฀   ? CȌǤ฀ A s฀  ? ? ?฀ ฀e฀x฀p฀e฀c฀t฀e฀dǡ฀ ฀S฀c฀y฀l ?฀ ฀d฀e฀f฀i฀c฀i฀e฀n฀t฀ ฀i฀n฀ ฀G฀O฀R฀A฀B฀ ȋ ?฀N฀T฀KȌ฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀fa i l฀e d t฀o฀ ฀a฀s฀so c i a t฀e  w฀i t฀h฀  ? ? ?฀ ฀ m฀ i฀ t฀ o฀ c฀ h฀ o฀ n฀ d฀ r฀ i฀ a฀  ฀ a฀ n฀ d฀  ฀ r฀ e฀ c฀ r฀ u฀ i฀ t฀  ฀ C฀ O฀ P฀ )ǡ฀  ฀ w฀ h฀ i฀ l฀ e฀  ฀ t฀ h฀ e฀  ฀ C฀ O฀ P฀ )฀  ฀ b฀ i฀ n฀ d฀ i฀ n฀ g฀  ฀ m t a n t  ȋ ?฀C฀TȌ  ฀w฀a฀s฀ ? ? ?฀ ฀r฀e฀c฀r฀u฀i฀t฀e฀d฀ ฀t฀o฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀ ฀b฀u฀t฀ ฀f฀a฀i฀l฀e฀d฀ ฀t฀o฀ ฀r฀e฀c฀r฀u฀i฀t฀ ฀C฀O฀P)  ȋ S฀u฀p฀p฀l฀e฀m e n t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?ȌǤ฀  ? ? ?฀ ฀T฀h฀u฀sǡ฀ ฀G฀O฀R฀A฀B฀ ฀r฀e฀c฀r฀u฀i฀t฀s฀ ฀S฀c฀y฀l ?ǡ฀ ฀w฀h฀i฀c฀h฀ ฀i฀n฀ ฀t฀u฀r฀n฀ ฀r฀e฀c฀r฀u฀i฀t฀s฀ C O฀P฀)Ǥ฀ ฀)฀n฀ ฀t฀h฀e s a฀m e  a฀s s a yǡ฀ w฀e฀  ? ? ?฀ ฀f฀a฀i฀l฀e฀d฀ ฀t฀o฀ ฀o฀b฀s฀e฀r฀v฀e฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀l฀ ฀r฀e฀l฀o฀c฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀A฀P ?฀ ȋ฀S฀u฀p฀p฀l฀e฀m e n t a฀ry฀ ฀F i฀g u   ? AȌǤ฀  ? ? ?฀ ฀W฀e฀ ฀a฀l฀s฀o฀ ฀f฀a฀i฀l฀e฀d฀ ฀t฀o฀ ฀o฀b฀s฀e฀r฀v฀e฀ ฀G฀O฀R฀A฀BǦ฀d฀e฀p฀e฀n฀d฀e฀n฀t฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀l฀ ฀r฀e฀c฀r u i฀tm฀e฀n฀t  ฀o฀f฀ ฀G฀F฀PǦ ? ? ?฀ ฀t฀a฀g฀g฀e฀d฀ ฀S฀c฀y฀l ?฀ ฀o฀r฀ ฀S฀c฀y฀l ?ǡ฀ ฀t฀h฀e฀ ฀l฀a฀t฀t฀e฀r฀ ฀o฀f฀ ฀w฀h฀i฀c฀h฀ ฀h฀a฀s฀ ฀r฀e฀c฀e฀n฀t฀l฀y฀ ฀b฀e e n  po p฀o฀s฀e d  ฀t฀o฀ ฀f฀u฀n฀c฀t฀i฀o n฀  ? ? ?฀ ฀r฀e฀d฀u฀n฀d฀a฀n฀t฀l฀y฀ ฀w฀i฀t฀h฀ ฀S฀c฀y฀l ?฀  ? ?฀ ȋ S฀u p p l฀e฀m e n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?฀BȌǤ฀ ฀L฀a฀c฀k฀ ฀o฀f฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀  ? ? ?฀ ฀ b฀ e฀ t฀ w฀ e฀ e฀ n฀  ฀ G฀ O฀ R฀ A฀ B฀  ฀ a฀ n฀ d฀  ฀ S฀ c฀ y฀ l ?฀  ฀ w฀ a฀ s฀  ฀ f฀ u฀ r฀ t฀ h฀ e฀ r฀  ฀ c฀ o฀ n฀ f฀ i฀ r฀ m฀ e฀ d฀  ฀ i฀ n฀  ฀ a฀  p u l Ǧ฀ d฀ o฀ w฀ n฀  ฀ e฀ x฀p฀e r฀i m e n t฀  ? ? ?฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?฀CȌǤ฀ ฀T฀h฀u฀sǡ฀ ฀G฀O฀R฀A฀B฀ ฀s฀e฀l฀e฀c฀t฀i฀v฀e฀l฀y฀ ฀i฀n t฀e฀r฀a฀c฀t  w i฀t฀h฀ ฀S฀c฀y฀l ?ǡ฀ ฀a฀n฀d฀  ? ? ?฀ ฀t฀h฀e฀ ฀G฀O฀R฀A฀BǦ฀S฀c฀y฀l ?฀ ฀c฀o฀m฀p฀l฀e฀x฀ ฀i฀s฀ ฀s฀u฀f฀f฀i฀c฀i฀e฀n฀t฀ ฀t฀o฀ ฀d฀r฀i฀v฀e฀ ฀s฀e฀l฀e฀c฀ti v e  m฀e฀m b r฀an฀e฀ a฀s s฀o฀c฀i฀a฀t฀i฀o฀n฀  ? ? ?฀ ฀o฀f฀ ฀C฀O฀P฀)฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?฀DȌǤ฀  ? ? ?฀ 
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฀  ? ?
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฀  ? ? ?฀ 
Loss of GORAB causes defective protein glycosylation   ? ? ?฀ 
฀C฀O฀P฀)฀ ฀i฀s฀ ฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀f฀o฀r฀ ฀r฀e฀c฀y฀c฀l฀i฀n฀g฀ ฀o฀f฀ ฀G฀o฀l฀g฀i฀ ฀r฀e฀s฀i฀d฀e฀n฀t฀ ฀p฀r฀o฀t฀e฀i฀n฀sǡ฀ ฀i฀n฀c฀l฀u d i n g  t h e  n u m฀e r o u s   ? ? ?฀ ฀e฀n฀z฀y฀m฀e฀s฀ ฀t฀h฀a฀t฀ ฀p฀r฀o฀c฀e฀s฀s฀ ฀g฀l฀y฀c฀a฀n฀s฀ ฀o฀n฀ ฀c฀a฀r฀g฀o฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀a฀n฀d฀ ฀l฀i฀p฀i฀d฀s฀ a  t he y฀ t r฀a฀n฀s฀i฀t  t h e   ? ? ?฀ ฀G฀o฀l฀g฀i฀ ฀a฀p฀p฀a฀r฀a฀t฀u฀s฀  ? ?Ǥ฀ W฀e฀ t h฀e r e฀f฀o฀r฀e฀ ฀h฀y฀p฀o฀t฀h฀e฀s฀i฀z฀e฀d฀ ฀t฀h฀a฀t฀ ฀l฀o฀s฀s฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀w฀o฀u฀ld  c a u s e฀  ? ? ?฀ ฀a฀l฀t฀e฀r฀e฀d฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀o฀f฀ ฀c฀a฀r฀g฀o฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀d฀u฀e฀ ฀t฀o฀ ฀i฀m฀p a฀i฀r฀e฀d฀ ฀e฀n฀z฀y฀m฀e฀ ฀r฀e฀cy c฀l฀i n฀gǤ  ฀T o  ฀t฀e฀s฀t   ? ? ?฀ ฀t฀h฀i฀s฀ ฀p฀o฀s฀s฀i฀b฀i฀l฀i฀t฀yǡ฀ ฀d฀e฀r฀m฀a฀l฀ ฀f฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ ฀f฀r฀o฀m฀ ฀w฀i฀l฀dǦ฀t฀y฀p฀e ฀o฀r฀ ฀G฀O  ฀d n o r  w฀e฀r฀e฀ ฀s u฀b j e฀c e d   ? ? ?฀ ฀t฀o฀ NǦ g฀l฀y฀c฀o฀m฀i฀c฀s฀ ฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀b฀y฀ ฀m฀a฀s฀s฀ ฀s฀p฀e฀c฀t r฀o฀m e t r Ǥ  T h i s  r฀e฀v฀e฀a฀l฀e฀d฀ ฀a฀ ฀r฀e฀d฀u฀c฀t฀i฀o n  ฀i฀n฀  ? ? ?฀ ฀a฀b฀u฀n฀d฀a฀n฀c฀e฀ ฀o฀f฀ ฀c฀o฀m฀p฀l฀e฀x฀ ฀t฀e฀r฀m฀i฀n฀a฀l฀l฀y฀ ฀s฀i฀a฀l฀y฀l฀a฀t฀e฀d฀ ฀g฀l฀y฀c฀a฀n฀s฀ ฀i฀n฀ ฀t฀h฀e฀ G O฀ f ib r o b a s t฀s฀  ? ? ?฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀w฀i฀l฀dǦ฀t฀y฀p฀e฀ ฀c฀o฀n฀t฀r฀o฀l฀sǡ฀ ฀w฀i฀t฀h  a  ฀s฀m a l l฀ ฀r฀e฀c฀i฀p฀r฀o฀c฀a฀l฀ ฀i฀n฀c฀r฀e฀a฀se฀ i n  t h e i฀r฀  ? ? ?฀ ฀g฀a฀l฀a฀c฀t฀o฀s฀e฀ ฀t฀e฀r฀m฀i฀n฀a฀t฀e฀d฀ ฀p฀r฀e฀c฀u฀r฀s฀o฀r฀sǡ ฀s฀u฀g฀g฀e฀s฀t฀i฀n฀g฀ ฀a฀ d฀e฀f i c฀i฀t฀ ฀i฀n฀ ฀a฀d฀d฀i฀t฀io n  ฀o฀f฀ ฀t฀e฀r฀m i a฀l   ? ? ?฀ ฀s฀i฀a฀l฀i฀c฀ ฀a฀c฀i฀d฀ ȋ฀N฀e฀u฀A฀cȌ฀ ฀r฀e฀s฀i฀d฀u฀e฀s฀ ฀i฀n฀ ฀t h e  ฀G฀O  ฀c฀e฀l฀l฀s฀ ȋ฀F฀i฀g฀  ? AȌǤ฀ ฀T฀h฀e฀ ฀d฀e฀f฀ic i t฀ i n฀ ฀t฀e r฀m i฀n a l   ? ? ?฀ ฀s฀i฀a฀l฀y฀l฀a฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀c฀o฀n฀f฀i฀r฀m฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀l฀e฀c t฀i฀n฀sǤ฀ ฀)฀m฀m u n฀o฀f l u o r฀e฀s฀c฀e฀n฀c฀e฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀y฀ ฀w฀i฀t฀h฀  ? ? ?฀ ฀f฀l฀u฀o฀r฀e฀s฀c฀e฀n฀t฀l฀y฀ ฀t฀a฀g฀g฀e฀d฀ Maackia Amurensis  ฀L฀e฀c฀t฀i฀n฀ ฀)฀ ȋ฀M฀A฀L฀)Ȍ฀ ฀a฀n฀d฀ Sambucus Nigra฀  ? ? ?฀ ȋ฀S฀N฀AȌ฀ ฀l฀e฀c฀t฀i฀n฀s฀ ฀t฀h฀a฀t฀ ฀s฀p฀e฀c฀i฀f฀i฀c฀a฀l฀l฀y฀ r e฀c o g฀n฀i฀z฀e฀ s฀i฀a฀l฀i c฀ ฀a฀c฀i฀d฀ ฀a฀t฀t฀a฀c฀h฀e฀d฀ t o  t e r m i฀n฀a฀l฀ g฀a฀l a c t o฀s฀e฀  ? ? ?฀ ฀o฀r฀ ฀G฀a฀l฀N฀A฀c฀ ฀v฀i฀a฀ ฀a฀n฀ αǦ ?ǡ ?฀ l฀i฀n฀k g e฀ ȋ฀M฀A฀LȌ฀ ฀o฀r฀ αǦ ?ǡ ?  ฀l฀i n฀k a g e฀ ȋ฀S฀N฀AȌ฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀yǡ฀  ? ? ?฀ 
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฀)฀n฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀w฀e฀ ฀h฀a฀v฀e฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀G฀O฀R฀A฀B฀ ฀a฀s฀ ฀a฀ ฀f฀a฀c฀t฀o฀r฀ i฀n  C O P )  t r a f฀f฀i c k฀i฀n฀g฀ ฀a฀t฀ t฀h฀e฀ ฀G฀o฀l฀g฀i   ? ? ?฀ ฀a฀p฀p฀a฀r฀a฀t฀u฀sǤ฀ ฀T฀o฀g฀e฀t฀h฀e฀r฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀C฀O฀P฀)Ǧ฀b฀i฀n฀d฀i฀n฀g฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀S฀c y l ?฀ ฀i฀t  s c a f฀f฀o฀l d฀s฀ C฀O฀P฀)฀  ? ? ?฀ ฀a฀s฀s฀e฀m฀b฀l฀y฀ ฀a฀t฀ ฀d฀i฀s฀c฀r฀e฀t฀e฀ ฀r฀e฀g฀i฀o฀n฀s฀ ȋ฀d฀o฀m฀a฀i฀n฀sȌ฀ ฀o฀f฀ ฀t฀h฀e฀ transǦ฀G฀o฀l฀g฀iǤ฀ ฀T฀h฀e฀ G฀O R฀A฀B฀ d฀o฀m a i n s฀  ? ? ?฀ ฀a฀r฀e฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀l฀y฀ ฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀a฀s฀ ฀t฀h฀e฀i฀r฀ ฀l฀o฀s฀sǡ฀ o r  t฀h e i r i n฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o i n฀t e a c฀t  w t h฀ ฀S฀c฀y฀l ?฀  ? ? ?฀ ฀a฀n฀d฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀C฀O฀P฀)ǡ฀ ฀c฀a฀u฀s฀e฀s฀ ฀G฀O฀ ฀i฀n฀ ฀h฀u฀m฀a฀n sǤ  T h  G฀O฀R฀A฀B฀ ฀d฀o฀m฀a฀i฀n฀s฀ ฀a฀r฀e฀ r฀e฀s฀t r i c t฀e฀d฀ ฀t฀o฀  ? ? ?฀ ฀t฀h฀e฀ transǦ฀G฀o฀l฀g฀i฀ ฀d฀e฀s฀p฀i฀t฀e฀ ฀C฀O฀P฀)฀ ฀b฀e฀i฀n฀g฀ ฀m฀o฀r฀e฀ ฀a฀b฀u฀n฀d฀a฀n฀t฀ ฀a฀t฀ ฀t฀h฀e฀ cisǦ฀s฀i฀d฀e฀ ฀o฀f฀ t h e฀ G o l g฀i฀  ? ? ?฀ ฀a฀p฀p฀a฀r฀a฀t฀u฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀E฀R฀G฀)฀CǤ฀ ฀T฀h฀i฀s฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀ ฀s฀u฀g฀g฀e฀s฀t฀s฀ t฀h a฀t  ฀C฀O P )  ฀r฀eq u฀i฀r฀e s  ฀a฀n฀ ฀e฀x฀t฀r฀a฀  ? ? ?฀ ฀d฀e฀g฀r฀e฀e฀ ฀o฀f฀ ฀o฀r฀g฀a฀n฀i฀z฀a฀t฀i฀o฀n฀ ฀t฀o฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀e฀f฀f฀i฀c฀i฀e฀n฀t฀l฀y฀ ฀a฀t฀ ฀th e  transǦ฀G฀o฀l฀g i฀ ฀c฀o฀m p a r e d฀ ฀t฀o฀  ? ? ?฀ ฀e฀a฀r฀l฀i฀e฀r฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀e฀c฀r฀e฀t฀o฀r฀y฀ ฀p฀a฀t฀h฀w฀a฀yǤ฀ T฀h฀e฀ ฀T฀G฀N  ฀i฀s฀ ฀a฀ c o m฀p฀l฀e฀x฀ ฀c฀o฀m฀p฀a฀r฀t฀me฀n฀t฀ ฀w i฀t฀h฀  ? ? ?฀ ฀m฀u฀l฀t฀i฀p฀l฀e฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀ ฀d฀o฀m฀a฀i฀n฀s฀  ? ?ǡ ? ?Ǥ  ฀M฀o฀r e o฀v฀e฀rǡ฀ t h฀e  p฀r฀e฀d฀o฀m฀i฀n฀a฀n฀t฀ ฀A฀r฀f฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀c฀o฀a฀t฀  ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀a฀t฀ ฀t฀h฀e฀ ฀T฀G฀N฀ ฀a฀r฀e฀ ฀A฀P ?฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀G฀G฀A฀s฀  ? ?Ǥ฀ ฀(฀e฀n฀c฀eǡ  ฀G฀O฀R฀A฀B฀ ฀m a y i฀m p r o฀v฀e฀ ฀t฀h฀e฀  ? ? ?฀ ฀e฀f฀f฀i฀c฀i฀e฀n฀c฀y฀ ฀o฀f฀ ฀C฀O฀P฀)฀ ฀a฀s฀s฀e฀m฀b฀l฀y฀ ฀a฀t฀ ฀t฀h฀e฀ ฀T฀G฀N฀ ฀b฀y฀ ฀r฀e฀c฀r฀u฀i฀t฀i฀n฀g฀ ฀S฀c฀y฀l ?  ฀a n d  ฀G฀T PǦ฀l฀o฀a฀d฀e฀d  ฀A฀r฀f ?ǡ฀  ? ? ?฀ ฀b฀o฀t฀h฀ ฀o฀f฀ ฀w฀h฀i฀c฀h฀ ฀b฀i฀n฀d฀ ฀C฀O฀P฀)ǡ฀ ฀i฀n฀t฀o฀ ฀d฀i฀s c฀r฀e฀t฀e  d o m฀a฀i฀n฀s฀ ȋ฀F i฀g฀  ?฀FȌǤ฀ ฀T฀h฀e฀ ฀h฀ig฀h  ฀l o฀c a฀l   ? ? ?฀ ฀c฀o฀n฀c฀e฀n฀t฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀S฀c฀y฀l ?฀ ฀a฀n฀d฀ ฀A฀r฀f ?฀ ฀i n฀ t h฀e฀s฀e฀ ฀d o m฀a i n s  ฀w฀o฀u฀l฀d฀ ฀a฀l฀l฀o฀w฀ ฀t฀h฀e฀ ฀c฀o฀i฀n c i d e n฀t฀  ? ? ?฀ ฀d฀e฀t฀e฀c฀t฀i฀o฀n฀ ฀o฀f฀ ฀b฀o฀t฀h฀ ฀p฀r฀o฀t฀e฀i฀n฀sǡ฀ ฀a฀n฀d฀ ฀f฀a฀v฀o฀u฀r฀ ฀t฀h฀e฀ ฀s฀e฀l฀e฀c฀t฀i฀v฀e฀ ฀c฀o฀n฀c฀e฀n฀t฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀C฀O฀P )ǡ  ฀a t฀ ฀t฀h฀e฀  ? ? ?฀ ฀e฀x฀p฀e฀n฀s฀e฀ ฀o฀f฀ ฀A฀P ?Ǥ฀ ฀B฀e฀c฀a฀u฀s฀e฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d  ฀S฀c฀y฀l ?  a r e  ฀o฀l฀i g o m฀e฀r฀sǡ฀ ฀r฀e฀c฀r฀u฀i฀t฀me n t o f฀ C฀O฀P฀)฀ ฀i s   ? ? ?฀ ฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀b฀e฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀e฀n฀h฀a฀n฀c฀e฀d฀ ฀b฀y t h e  m u฀l฀t i v a l฀e฀n฀t฀ ฀n฀a฀t฀u฀r฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀i฀n t฀e฀r a c฀t฀i฀o฀n฀s   ? ? ?฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀t฀h฀e฀s฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀sǤ฀ ฀T฀h฀e฀ ฀a฀b฀i฀l฀i t y  f  ฀S c฀y฀l ?฀ t o  b i฀n d฀ ฀t฀w฀o฀ ฀d฀i฀s฀t฀i฀n฀c฀t฀ ฀s฀i฀t฀e฀s฀ ฀i฀n฀ ฀C฀O฀P฀)฀  ? ? ?฀ ฀a฀l฀s฀o฀ ฀s฀u฀g฀g฀e฀s฀t฀s฀ ฀t฀h฀a฀t฀ ฀i฀t฀ ฀m฀a฀y฀ ฀c฀o฀n฀t฀r฀ib฀u฀t฀e฀ ฀t฀o฀ ฀t฀h฀e฀ c o฀a฀t฀ a s s฀e฀m฀b฀l฀y฀ ฀p฀r฀o฀c฀es s  ฀b฀y  ฀p฀o฀t฀e฀n฀t฀i฀a฀l l y   ? ? ?฀ ฀b฀r฀i฀d฀g฀i฀n฀g฀ ฀i฀n฀d฀i฀v฀i฀d฀u฀a฀l฀ ฀c฀o฀a฀t฀o฀m฀e฀r฀ ฀c฀o฀m฀p฀l฀e฀x฀e฀s฀  ? ?Ǥ฀ ฀  ? ? ?฀ 
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฀ ฀L฀o฀s฀s฀ ฀o฀f฀ ฀S฀c฀y฀l ?฀ ฀i฀n฀ ฀h฀u฀m฀a฀n฀s฀ ฀m฀a฀n฀i฀f฀e฀s฀t฀s฀ ฀a฀s฀ ฀C฀A L฀F฀A฀N฀ ฀s y n฀d฀r฀o฀m฀eǡ฀ ฀w฀h฀i฀c฀h฀ ฀c฀au฀s e s   ? ? ?฀ ฀n฀e฀u฀r฀o฀d฀e฀g฀e฀n฀e฀r฀a฀t฀i฀o฀nǡ฀ ฀s฀i฀m฀i฀l฀a฀r฀ ฀t฀o฀ ฀t฀h s฀e฀e฀n  i฀n฀ ฀S฀c฀y l ?Ǧ฀d e f฀i฀c฀i฀e฀n฀t฀ ฀m฀i฀c฀e฀  ? ?  ฀a฀n  l฀i฀v e r   ? ? ?฀ ฀f฀a฀i฀l฀u฀r฀eǡ฀ ฀w฀i฀t฀h฀ ฀s฀o฀m฀e฀ ฀p฀a฀t฀i฀e฀n฀t฀s฀ ฀a฀l฀s฀o฀ ฀s฀h฀o w฀i฀n฀g฀ s฀k฀e฀l฀e฀t฀a฀l฀ ฀a฀b฀n฀o฀r฀m฀a฀l฀i฀t฀i฀e฀s  ? ?ǡ ? ?Ǥ  T h฀e฀  ? ? ?฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀s฀y฀m฀p฀t฀o฀m฀s฀ ฀i฀n฀ ฀C฀A฀L฀F฀A฀N฀ ฀s฀y฀n฀d฀r฀o฀m฀e  c฀o m฀p฀a r e d  t฀o฀ ฀G฀O฀ ฀c฀o฀u฀l฀d฀ ฀b฀e฀ ฀e฀x p l a i ฀e฀d฀ ฀b฀y฀  ? ? ?฀ ฀S฀c฀y฀l ?฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀i฀n฀g฀ ฀e฀a฀r฀l฀i฀e฀r฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀e฀c฀r฀e฀t฀o฀r฀y฀ ฀p฀a฀t฀h฀w฀a฀yǡ a t฀ t h฀e฀ E฀R฀G฀)C  a n d  cisǦ G฀o฀l g฀iǡ฀ i n   ? ? ?฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀ ฀t฀o฀ ฀i฀t฀s฀ ฀G฀O฀R฀A฀BǦ฀s฀p฀e฀c฀i฀f฀i฀c฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀a฀t฀ ฀t฀h฀e฀ transǦ G o l฀g฀i฀  ? ?ǡ ? ?Ǥ฀ T฀h฀i฀s฀ ฀i฀s฀ ฀l i k e฀l y t o   ? ? ?฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀l฀l฀y฀ ฀a฀f฀f฀e฀c฀t฀ ฀s฀e฀c฀r฀e฀t฀o฀r฀y฀ t r a f i cǡ  w฀h฀i฀c฀h฀ ฀m฀a฀y฀ ฀b฀e฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀co m฀p l i c a t e d฀ b y฀  ? ? ?฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀c฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀e฀x฀t฀e฀n฀t฀ ฀t฀o฀ ฀w฀h฀i฀c฀h฀ ฀l฀o฀s฀s฀ ฀o฀f฀ S c y฀l ?  o฀r฀ ฀G฀O฀R฀A฀B฀ ฀a฀f฀f฀e฀c฀t฀s  ฀t฀r฀a฀f f฀i฀c k i฀n฀g  ฀i฀n   ? ? ?฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀c฀e฀l฀l฀ ฀t฀y฀p฀e฀sǡ฀ ฀a฀l฀s฀o฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀p฀o฀s฀s฀i฀b฀l฀e฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀ v e฀r฀l a p฀ w฀i t h  S c฀y฀l ?   ? ?Ǥ฀  ? ? ?฀ ฀A฀ ฀b฀e฀t฀t฀e฀r฀ ฀u฀n฀d฀e฀r฀s฀t฀a฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀t฀h฀e฀ ฀d฀i฀s฀e฀a฀s฀e฀ ฀m฀e฀c฀h฀a฀n i s m฀s฀ ฀i n฀ ฀C฀A฀L฀F฀A฀N฀ ฀a฀n฀d฀ G฀O  p a฀t i฀e n t s   ? ? ?฀ ฀w฀i฀l฀l฀ ฀h฀e฀l฀p฀ ฀r฀e฀s฀o฀l฀v฀e฀ ฀t฀h฀e฀s฀e฀ ฀i฀s฀s฀u฀e฀sǤ฀ ฀ ฀  ? ? ?฀ 
฀W฀e฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀i฀m฀p฀a฀i฀r฀m฀e฀n฀t฀ ฀o฀f฀ ฀p฀r฀o฀t฀e฀in  ฀g฀l฀y฀c฀o฀s฀y l a฀t฀i o฀n฀ ฀i n฀ G฀O฀ ฀c฀e฀l฀l฀s฀ ฀a฀n฀d i n  a   ? ? ?฀ ฀G฀O฀R฀A฀BǦ฀k฀n฀o฀c฀k฀o฀u฀t฀ ฀m฀o฀u฀s฀eǤ฀ ฀T฀h฀u฀sǡ฀ ฀G฀O฀ ฀c฀a฀n฀ ฀b฀e฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d฀ ฀a฀s฀ a  ฀c฀o฀n฀g฀e฀n฀i฀t฀al  d i s o r฀d฀e฀r฀ ฀o฀f฀  ? ? ?฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ȋ฀C฀D฀GȌ฀  ? ?Ǥ฀ ฀T y p e  ฀)฀)  ฀C฀D฀G฀s฀ ฀a฀r฀e฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀d฀e฀f฀e฀c฀t฀s฀ ฀i฀n฀ ฀g฀l฀y฀c฀a฀n฀  ? ? ?฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀  ? ?ǡ  a n d  w฀e฀ ฀p฀r฀o฀p฀o฀s฀e฀ ฀t฀h฀a฀t฀ ฀G฀O฀ ฀i฀s฀ ฀i฀n฀c฀l฀u฀d฀e฀d฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀c฀a฀t฀e฀g฀or y฀ o f  C D฀G฀sǤ   ? ? ?฀ ฀)฀n฀t฀e฀r฀e฀s฀t฀i฀n฀g฀l฀yǡ฀ ฀s฀e฀v฀e฀r฀a฀l฀ ฀t฀y฀p฀e฀ ฀)฀)฀ ฀CD G s  a r e  ฀d u฀e฀ t o m฀u t฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀t฀h฀e฀ C O฀G฀ c o m฀p฀l฀e฀xǡ   ? ? ?฀ ฀w฀h฀i฀c฀h฀ ฀i฀s฀ ฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀f฀o฀r฀ ฀t฀e฀t฀h฀e฀r฀i฀n฀g฀ ฀o฀f฀ ฀i฀n฀t฀r฀aǦ฀G฀o฀l฀g฀i฀ ฀t฀r฀a฀n฀s฀p o r฀t  v s c le฀s   ? ?Ǥ  ฀L o s s  f  C O฀G฀  ? ? ?฀ ฀l฀e฀a฀d฀s฀ ฀t฀o฀ ฀i฀m฀p฀a฀i฀r฀e฀d฀ ฀e฀n฀z฀y฀m฀e฀ ฀r฀e฀c฀y฀c฀l฀i฀n฀gǡ฀ ฀r฀e฀s฀u฀l฀t฀i฀n฀g฀ ฀i฀n฀ ฀i฀m฀p฀r฀o฀p฀e r  c a r g o฀ ฀p฀r฀o฀t฀e฀i฀n฀  ? ? ?฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀  ? ?Ǥ  A฀l h฀o฀u฀g฀h฀ ฀t฀h฀e฀r฀e฀ ฀i฀s฀ ฀s฀o฀m฀e฀ ฀v฀a฀r฀i฀a฀b฀i฀l฀i฀t฀y฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀e฀v฀e฀r฀i฀t฀y฀ ฀o฀f  ฀t h e   ? ? ?฀ ฀p฀h฀e฀n฀o฀t฀y฀p฀e฀ ฀d฀e฀p฀e฀n฀d฀i฀n฀g฀ ฀u฀p฀o฀n฀ ฀t฀h฀e฀ ฀n฀a฀tu r e  ฀o฀f฀ ฀t฀h฀e฀ C O฀G฀ ฀m u t a฀t฀i฀o฀nǡ฀ ฀C฀D฀G฀s฀ ฀d฀u฀e  t฀o  C O฀G฀  ? ? ?฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀t฀e฀n฀d฀ ฀t฀o฀ ฀b฀e฀ ฀m฀o฀r฀e฀ ฀s฀e฀v฀e฀r฀e฀ ฀t฀h฀a฀n฀ ฀G฀O฀  ? ?ǡ฀ ฀r฀e฀f฀l฀e฀c฀t฀i฀n g  ฀t฀h฀e฀ ฀m o r e  w i฀d฀e฀s฀p฀r฀e฀a฀d฀  ? ? ?฀ ฀r฀o฀l฀e฀ ฀f฀o฀r฀ ฀C฀O฀G฀ ฀i฀n฀ ฀e฀n฀z฀y฀m฀e฀ ฀r฀e฀c฀y฀c฀l฀i฀n฀g t฀h r o u g h฀o฀u t  ฀t฀h฀e฀ ฀G o l฀g฀i฀ ฀s฀t฀a฀c฀kǤ฀ ฀L฀os s฀ ฀o f฀ ฀G฀O฀R A฀B฀  ? ? ?฀ 
฀  ? ?
฀t฀e฀n฀d฀s฀ ฀t฀o฀ ฀c฀a฀u฀s฀e฀ ฀a฀ ฀m฀i฀l฀d฀e฀r฀ ฀p฀h฀e฀n฀o฀t฀y฀pǡ  a s฀ ฀w฀o฀u฀l฀d฀ ฀b฀e฀ e x p e c฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀i฀ts  e฀x฀c l฀u฀s฀i฀v฀e฀ ฀r฀o฀l฀e   ? ? ?฀ ฀i฀n฀ ฀t฀h฀e฀ ฀r฀e฀c฀y฀c฀l฀i฀n฀g฀ ฀o฀f฀ transǦ฀G o g i  ฀e n z y฀m฀e฀sǤ฀ ฀)฀n฀t฀e฀r฀e฀s฀t฀i฀n฀g฀l฀yǡ ฀w฀r i n k l฀e d  ฀a n d  l a฀x฀ ฀s฀k฀i฀nǡ฀ ฀a฀s฀  ? ? ?฀ ฀s฀e฀e฀n฀ ฀i฀n฀ ฀G฀Oǡ฀ ฀i฀s฀ ฀a฀l฀s฀o฀ ฀e฀v฀i฀d฀e฀n฀t฀ ฀i฀n฀ ฀a฀u฀t฀o฀s฀o฀m฀a฀l฀ ฀r฀e฀c฀e฀s฀s฀i฀v฀e฀ ฀cu฀t฀i s  ฀l฀a x a t y p e   ?฀ ȋ฀A฀R฀C L ?Ȍǡ฀  ? ? ?฀ ฀w฀h฀i฀c฀h฀ ฀i฀s฀ ฀c฀a฀u฀s฀e฀d฀ ฀b฀y฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀A฀T฀P ?฀V ?฀A ?฀ ฀s฀u฀b฀u฀n฀i฀t฀ ฀o฀f฀ ฀t฀h฀e฀ ฀v฀a c uo l฀a r  ฀A฀T P a s e   ? ? ?฀ 
 ? ?Ǥ฀ ฀T฀h฀e฀ ฀v฀a฀c฀u฀o฀l฀a฀r฀ ฀A฀T฀P฀a฀s฀e฀ ฀i฀s฀ ฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀m฀a฀i฀n฀t฀a฀i฀n฀ ฀a฀n฀ ฀a฀c฀i฀d฀i฀c i n t r aǦ฀l u m฀i฀n฀a฀l฀ ฀G o฀l฀g฀i฀ p (฀  ? ? ?฀ ฀t฀h฀a฀t฀ ฀i฀s฀ ฀o฀p฀t฀i฀m฀a฀l฀ ฀f฀o฀r฀ ฀c฀a฀r฀g฀o฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀nǤ฀ ฀(฀e฀n฀c฀eǡ  ฀t฀h฀e฀ ฀i฀n฀cr฀e฀a s e d฀  ? ? ?฀ ฀i฀n฀t฀r฀a฀l฀u฀m฀i฀n฀a฀l฀ ฀G฀o฀l฀g฀i฀ ฀p฀(฀ ฀u฀p฀o฀n฀ ฀l฀o฀s฀s฀ ฀o฀f฀ ฀A฀T฀P ?฀V ?฀A ?฀ ฀i฀s฀ ฀t฀h฀o฀u฀g฀h฀t฀ ฀t o c a u฀s฀e ฀i฀m p a i r e d฀  ? ? ?฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀t฀r฀a฀f฀f฀i฀c฀k฀i฀n฀g฀ ฀o฀f฀ ฀s฀e฀c฀r฀e฀t฀o฀r฀y฀ ฀c฀a฀r฀g฀o฀e฀s฀  ? ?ǡ ? ?Ǥ  A฀s฀ ฀s฀e฀e฀n  ฀i฀n  ฀G Oǡ฀ s i a l l a t i o n   ? ? ?฀ ฀o฀f฀ ฀c฀a฀r฀g฀o฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀i฀s฀ ฀p฀a฀r฀t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀a฀f฀f฀e฀c฀t฀e฀d฀ ฀b฀y฀ ฀l฀o฀s฀s฀ ฀o฀f฀ A฀T฀P฀V ?฀A ?฀  ? ?ǡ  s g฀g e฀s฀t i฀n฀g฀ ฀w฀i฀t฀h฀  ? ? ?฀ ฀a฀ ฀c฀o฀m฀m฀o฀n฀ ฀p฀a฀t฀h฀o฀g฀e฀n฀i฀c฀ ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀ ฀i฀n฀ ฀b฀o฀t฀h฀ ฀A฀R฀C฀L ?฀ ฀a฀n฀d฀ ฀G฀OǤ฀ ฀  ? ? ?฀ 
฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀w฀e฀ ฀s฀h฀o฀w฀ ฀h฀e฀r฀e฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n฀ ฀o฀f฀ NǦ l฀i฀n k e d  g l y c a฀n s  ฀i฀s฀  ? ? ?฀ ฀i฀m฀p฀a฀i฀r฀e฀d฀ ฀b฀y฀ ฀l฀o฀s฀s฀ ฀o฀f฀ ฀G฀O฀R฀A฀Bǡ฀ ฀i฀t฀ ฀i฀s฀ ฀l฀i฀k฀e฀l฀y฀ ฀t฀h฀a฀t฀ transǦ G฀o฀l g i฀ ฀e n฀z฀y m฀e฀s฀ ฀i฀n฀v฀o฀l v e d  i฀n฀ ฀t฀h฀e฀  ? ? ?฀ ฀m฀o฀d฀i฀f฀i฀c฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀o฀f฀ ฀OǦl i฀n฀k e d  ฀g฀l฀y฀c฀a  ฀c h a i n฀sǡ฀ ฀s฀u฀c฀h฀ ฀a฀s฀ t฀h฀o฀s฀e฀ ฀f฀o฀u฀n฀d฀ ฀i n   ? ? ?฀ ฀p฀r฀o฀t฀e฀o฀g฀l฀y฀c฀a฀n฀sǡ฀ ฀i฀s฀ ฀a฀l฀s฀o฀ ฀a฀f฀f฀e฀c฀t฀e฀dǤ฀ ฀) n฀d฀e฀e฀dǡ฀ u฀r฀ ฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀ma l l฀ e u c฀i n฀eǦ r i c h ? ? ?฀ ฀p฀r฀o฀t฀e฀o฀g฀l฀y฀c฀a฀n฀s฀ ȋ฀S฀L฀R฀P฀sȌ฀ ฀d฀e฀c฀o฀r฀i฀n฀ ฀a฀n฀d฀ b i฀g฀l฀y฀c a฀n฀ i n  t h e  s฀k฀i฀n฀ ฀a฀n฀d฀ ฀b฀o฀n฀e ฀o f฀ ฀G O R฀A฀BǦ ? ? ?฀ ฀d฀e฀f฀i฀c฀i฀e฀n฀t฀ ฀m฀i฀c฀e฀ ฀h฀a฀s฀ ฀s฀h฀o฀w฀n฀ ฀a฀ ฀d฀r฀a฀m฀a฀t฀i฀c  r e d฀u฀c t฀i฀o n  i฀n฀ ฀t฀h e฀ ฀d฀e฀g฀r฀e฀e฀ ฀o฀f฀ ฀g฀l฀y c a n฀a฀t i o n฀ o f   ? ? ?฀ ฀t฀h฀e฀s฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀  ? ?Ǥ฀ ฀S฀L฀R฀P s  ฀a฀r฀e฀ ฀a฀b฀u฀n฀d฀a฀n฀t฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀o฀f฀ ฀t h e  ฀e฀x฀t r฀a c฀e l฀l฀u฀l฀a฀r฀ ฀m฀a฀t฀r฀i฀xǡ฀ ฀w฀h฀e฀r  ? ? ?฀ ฀t฀h฀e฀y฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀ ฀w฀i฀t฀h฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ฀t฀o s฀t a฀b i l฀i฀z฀e฀ ฀m t r i฀x  ฀a฀s฀s฀e฀m฀b฀l฀y฀  ? ?Ǥ฀ ฀L฀o฀s฀s฀ ฀o฀f฀ ฀S฀L฀R฀P฀s฀ ฀c฀a฀u฀s฀e฀s฀  ? ? ?฀ ฀p฀a฀t฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀c฀h฀a฀n฀g฀e฀s฀ ฀i฀n฀ ฀s฀k฀i฀nǡ฀ ฀s฀k฀e฀l฀e฀t o nǡ฀ a n฀d฀ ฀c฀a฀r฀d฀i฀o฀v฀a฀s฀c฀u฀l฀a฀r฀ ฀t฀i฀s฀s฀u฀e s฀ i n  ฀m฀o฀u฀s฀e฀  ? ? ?฀ ฀m฀o฀d฀e฀l฀s฀ ฀a฀n฀d฀ ฀h฀u฀m฀a฀n฀ ฀p฀a฀t฀i฀e฀n฀t฀s฀  ? ?Ǥ฀ ฀S L R P s฀ r e฀ p a r t฀i฀c฀u฀l฀a฀r฀l฀y฀ ฀s฀e฀n฀s฀i฀t฀i฀v฀e฀ ฀t฀o฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀ ฀o฀f฀  ? ? ?฀ ฀e฀n฀z฀y฀m฀e฀s฀ ฀i฀n฀v฀o฀l฀v฀e฀d฀ ฀i฀n฀ ฀G฀A฀G฀ ฀c฀h฀a฀i฀n฀ ฀s฀y฀n฀t฀h฀e฀s฀i฀s฀  ? ?Ǧ ? ?ǡ฀ ฀a฀n฀d฀ ฀d฀e฀f฀e฀c฀t฀s฀ ฀i n  s e v e r a l฀ ฀o฀f฀ ฀t฀h฀e฀s฀e฀  ? ? ?฀ ฀e฀n฀z฀y฀m฀e฀s฀ ฀c฀a฀u฀s฀e฀ ฀c฀o฀n฀n฀e฀c฀t฀i฀v฀e฀ ฀t฀i฀s฀s฀u฀e฀ ฀di s r฀d฀e฀r฀s฀ ฀w i฀t h  i m i l a฀r฀ ฀c฀l฀i฀n฀i฀c฀a฀l f e a t r e s  t o  t h o฀s฀e฀  ? ? ?฀ ฀s฀e฀e฀n฀ ฀i฀n฀ ฀G฀O฀  ? ?ǡ ? ?ǡ ? ?Ǥ  )฀t฀ i฀s฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀l฀i฀k฀e฀l฀y฀ ฀t฀h฀a฀t฀ ฀i฀m฀p a i฀r฀e d  g l y c a฀n฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀d฀e฀c฀o฀r฀i฀n฀ ฀ad   ? ? ?฀ 
฀  ? ?
฀p฀o฀s฀s฀i฀b฀l฀y฀ ฀o฀t฀h฀e฀r฀ ฀p฀r฀o฀t฀e฀o฀g฀l฀y฀c฀a฀n฀sǡ฀ ฀d฀u฀e฀ ฀t฀o฀ ฀d฀e฀f฀e฀c฀t฀i฀v฀e฀ ฀r฀e฀c฀yc฀l฀i฀n฀g฀ ฀o฀f฀ g l ya t i฀o฀n฀ ฀e n z y m฀e฀sǡ฀  ? ? ?฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀s฀ ฀t฀o฀ ฀t฀h฀e฀ ฀s฀k฀i฀n฀ ฀a฀n฀d฀ ฀b฀o฀n e  p n฀o฀t฀y฀p฀e฀s฀ ฀s e e n฀ i n  G฀OǤ฀   ? ? ?฀ 
฀G฀O฀R฀A฀B฀ ฀i฀s฀ ฀w฀i฀d฀e฀l฀y฀ ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀d฀y฀  ? ?ǡ  ฀a฀n฀d  ฀w e  ฀s฀h o w฀ ฀h฀e฀r฀e฀ ฀t฀h฀a฀t฀ ฀i฀t฀  ? ? ?฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀a฀ ฀u฀n฀i฀v฀e฀r฀s฀a฀l฀l฀y฀ ฀i฀m฀p฀o฀r฀t฀a n t฀ ฀p฀r฀o฀c฀e฀s sǡ  n฀a฀m฀e฀l y฀ ฀C฀O฀P฀)Ǧ฀m฀e฀d฀i฀at e d  ฀i n฀t r฀aǦ฀G฀o฀l g i฀  ? ? ?฀ ฀t฀r฀a฀f฀f฀i฀c฀k฀i฀n฀gǤ฀ ฀T฀h฀i฀s฀ ฀r฀a฀i฀s฀e฀s฀ ฀t฀h฀e฀ ฀q฀u฀es t฀i฀o n  s  t o  w฀h฀y฀ ฀G฀O฀ ฀i฀s฀ ฀m฀a฀n฀i฀f฀e฀s฀t฀ ฀i n  t h e  ฀s฀k i n฀ ฀a฀n฀d   ? ? ?฀ ฀b฀o฀n฀e฀sǤ฀ ฀O฀n฀e฀ ฀p฀o฀s฀s฀i฀b฀i฀l฀i฀t฀y฀ ฀i฀s฀ ฀t฀h฀a฀t฀ ฀l o f  G฀O฀R A B฀ ฀i฀s  c o฀m฀p฀e฀n฀s฀a฀t฀e฀d฀ ฀f฀o฀r ฀b฀y฀ ฀a n฀o฀t฀h฀e฀r฀  ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀i฀n฀ ฀m฀o฀s฀t฀ ฀t฀i฀s฀s฀u฀e฀sǤ฀ ฀(฀o฀w฀e฀v฀e฀rǡ  ฀G O฀R฀A B  ฀d o฀e s฀ ฀n฀o฀t฀ h a฀v฀e฀ ฀a฀n฀y฀ ฀o฀b฀v฀i฀ou s  f u n c t i o a l   ? ? ?฀ ฀h฀o฀m฀o฀l฀o฀g฀u฀e฀sǡ฀ ฀a฀r฀g฀u฀i฀n฀g฀ ฀a฀g฀a฀i฀n฀s฀t฀ ฀t฀h฀i฀s฀ ฀p฀o฀s฀s฀i฀b฀i฀l฀i฀t฀yǤ฀ ฀R฀a฀t฀h฀e฀rǡ฀ ฀w฀e฀ ฀f฀a฀v฀o u r t h e฀ ฀i฀d฀e a฀ ฀t฀h฀a฀t฀ ฀t฀h฀e   ? ? ?฀ ฀t฀i฀s฀s฀u฀e฀s฀ ฀m฀o฀s฀t฀ ฀a฀f฀f฀e฀c฀t฀e฀d฀ ฀b฀y฀ ฀l฀o฀s฀s฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀iǤ฀eǤ฀ ฀s฀k฀i฀n฀ ฀a฀n฀d b o n eǡ฀ ฀a฀r฀e฀ t h o s  ฀t฀h฀a฀t฀ a r e฀ ฀m o s t   ? ? ?฀ ฀s฀e฀n฀s฀i฀t฀i฀v฀e฀ ฀t฀o฀ ฀i฀m฀p฀a฀i฀r฀e฀d฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀g฀l฀y฀c฀a฀n฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀c฀a฀r฀g฀o฀ p฀r฀o t฀e฀i n฀sǤ  ฀T h e s฀e฀  ? ? ?฀ ฀t฀i฀s฀s฀u฀e฀s฀ ฀c฀o฀m฀p฀r฀i฀s฀e฀ ฀l฀a฀r฀g฀e฀ ฀a฀m฀o฀u฀n฀t฀s฀ ฀o฀f e x t r฀a฀c฀e฀l l u l฀a฀r฀ ฀m฀a฀t฀r฀i฀xǡ฀ ฀a฀n฀d฀ ฀m฀a฀tr i x  a s s฀e m b฀l y  ฀a n฀d฀  ? ? ?฀ ฀m฀a฀i฀n฀t฀e฀n฀a฀n฀c฀e฀ ฀a฀r฀e฀ ฀s฀u฀s฀c฀e฀p฀t฀i฀b฀l฀e฀ ฀t฀o฀ ฀im฀p฀a฀i฀r฀m e n t฀ ฀o f฀ ฀m a t r i x฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀g฀l฀yc o s y l a t i o n  a n d฀  ? ? ?฀ ฀g฀l฀y฀c฀a฀n฀a฀t฀i฀o฀nǤ฀ ฀(฀e฀n฀c฀eǡ฀ ฀l฀o฀s฀s฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀m฀a฀n฀i฀f฀e฀s฀t฀s฀ ฀p฀r฀i฀m฀a฀r฀i฀ly฀ i n  t h e s฀e฀ ฀m a฀t฀r฀i xǦ฀r i฀c h   ? ? ?฀ ฀t฀i฀s฀s฀u฀e฀sǤ฀ ฀W฀e฀ ฀h฀a฀v฀e฀ ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t฀ ฀d฀e฀c฀o฀r฀i฀n฀ ฀i฀s฀ ฀a฀ ฀r฀e฀l฀e฀v฀a฀n฀t฀ ฀s฀u b s฀t฀r t e฀ i n  ฀t฀h฀i฀s฀ ฀r฀e฀g฀a฀r฀d฀  ? ?ǡ  ฀b฀u t   ? ? ?฀ ฀o฀t฀h฀e฀r฀ ฀m฀a฀t฀r฀i฀x฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀a฀r฀e฀ ฀a฀l฀s฀o฀ ฀l฀i฀k฀e฀l฀y฀ ฀t฀o฀ ฀b฀e฀ ฀a฀f฀f฀e฀c฀t฀e฀dǡ฀ ฀e฀s฀p฀e฀c i฀a l฀l฀y฀ t฀h฀o฀s฀e฀ ฀t฀h฀a฀t  ฀u n d e฀r฀g฀o฀  ? ? ?฀ ฀e฀x฀t฀e฀n฀s฀i฀v฀e฀ ฀s฀i฀a฀l฀y฀l฀a฀t฀i฀o฀n฀ ฀o฀r฀ ฀g฀l฀y฀c฀a฀n฀a฀t฀i฀o฀nǤ฀ ฀  ? ? ?฀ 
฀A฀ ฀r฀e฀c฀e฀n฀t฀ ฀s฀t฀u฀d฀y฀ ฀u฀s฀i฀n฀g฀ ฀b฀o฀t฀h฀ Drosophila฀ ฀e m฀b฀r฀y o s฀ ฀a฀n฀d฀ ฀h฀u฀m฀a฀n฀ ฀t฀i฀s฀s฀u฀e฀ ฀c฀u฀l฀t฀u฀r฀e฀  ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀h฀a฀s฀ ฀u฀n฀c฀o฀v฀e฀r฀e฀d฀ ฀a฀ ฀r฀o฀l฀e฀ ฀f฀o฀r฀ ฀G฀OR A฀B฀ i n c e n฀t r฀i o฀l฀e฀ d฀u฀p฀l฀i฀c฀a฀t฀i฀o฀nǡ฀ ฀w฀h i c h i฀s฀ d฀i฀s฀t i n฀c฀t   ? ? ?฀ ฀f฀r฀o฀m฀ ฀i฀t฀s฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀a฀t฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀i฀ ฀a฀p฀p฀a฀r฀a฀t฀u฀s฀  ? ?Ǥ฀ ฀T฀h i s  ฀s฀u g g e s t s฀ t h a t฀ ฀c฀e฀n฀t฀r฀i฀o฀l฀a฀r฀ ฀d฀e฀f฀e฀c฀t฀s฀  ? ? ?฀ ฀m฀a฀y฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀G฀O฀ ฀p฀h฀e฀n฀o฀t฀yp eǤ฀ ฀(฀o฀w v฀e rǡ  a n a l฀y฀s i฀s฀ ฀o฀f฀ ฀a฀ ฀p฀a฀t฀h฀o g i c  G฀O฀  ? ? ?฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀ ฀t฀h฀a฀t฀ ฀d฀i฀s฀r฀u฀p฀t฀s฀ ฀G฀o฀l฀g฀i฀ ฀t฀a฀r฀g฀e฀t฀i฀n฀g฀ ȋ฀A ? ? ?฀PȌ฀ ฀s฀h฀o฀w฀ed n  e f f e฀c tu p฀o฀n฀ ฀G฀O฀R A฀B฀  ? ? ?฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀a฀t฀ ฀t฀h฀e฀ ฀c฀e฀n฀t฀r฀i฀o฀l฀eǤ฀ ฀T฀h฀i฀s฀ f i฀n฀d i n g  i฀s  ฀c฀o฀n s฀i฀s฀t฀e฀n฀t฀ ฀w฀i฀t฀h฀ ฀G฀o฀l฀gi  ฀d y f u c฀t฀i o n฀ b฀e i n฀g฀  ? ? ?฀ ฀t฀h฀e฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀c฀a฀u฀s฀e฀ ฀o฀f฀ ฀G฀Oǡ฀ ฀a฀l฀t฀h฀o฀u฀g฀h฀ ฀w฀e฀ ฀c฀a฀n n o฀t  ฀e฀x c l฀u฀d฀e฀ ฀a฀n฀ ฀i฀n฀v฀o฀l฀v฀e฀m฀e฀n฀t  ฀o฀f฀  ? ? ?฀ ฀c฀e฀n฀t฀r฀i฀o฀l฀a฀r฀ ฀d฀e฀f฀e฀c฀t฀s฀ ฀i฀n฀ ฀G฀O฀ ฀p฀a฀t฀h฀o฀l฀o฀g฀yǡ฀ ฀p฀o฀s฀s฀i฀b฀l฀y฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀d฀e f฀e c t s  ฀a t฀ ฀t฀h฀e฀ ฀c i l i฀u฀m   ? ?ǡ ? ?Ǥ฀  ? ? ?฀ 
฀  ? ?
฀)฀n฀t฀e฀r฀e฀s฀t฀i฀n฀g฀l฀yǡ฀ ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀e฀ ฀w฀i฀t฀h฀ ฀G฀o฀l฀g฀i฀ ฀t฀a฀r฀g฀e฀t฀i฀n฀g฀ ฀o฀f฀ Drosophila฀ ฀G฀o r฀a฀b  ฀r e฀s฀u l฀t฀e d  i n  ฀a฀  ? ? ?฀ ฀s฀p฀e฀r฀m฀a฀t฀o฀g฀e฀n฀e฀s฀i฀s฀ ฀d฀e฀f฀e฀c฀t฀ ฀v฀e฀r฀y฀ ฀s฀i฀m฀i฀l a฀r฀ ฀t o  t h a t฀ s e e n฀ i n  ฀C฀O฀P฀)฀ ฀d฀e฀f฀i฀c฀in t f l i฀e฀sǡ฀  ? ? ?฀ ฀c฀o฀n฀s฀i฀s฀t฀e฀n฀t฀ ฀w฀i฀t฀h฀ ฀a฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀i฀o฀n฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀G฀O฀R฀A B฀ a n d฀ ฀C฀O฀P฀) b e i n฀g฀  ? ? ?฀ ฀c฀o฀n฀s฀e฀r฀v฀e฀d฀ ฀i฀n฀ ฀e฀v฀o฀l฀u฀t฀i฀o฀n฀  ? ?ǡ ? ?Ǥ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Methods  ? ? ?฀ 
Reagents and antibodies. ฀R฀e฀a฀g฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m฀ ฀S฀i฀g฀m฀aǦ฀A฀l฀d฀r฀i฀c฀hǡ฀ ฀M฀e฀r฀c฀kǡ฀  ? ? ?฀ ฀o฀r฀ ฀T฀h฀e฀r฀m฀o฀ ฀F฀i฀s฀h฀e฀r฀ ฀S฀c฀i฀e฀n฀t฀i฀f฀i฀c฀ ฀u฀n฀l฀es s  o t h e r฀w฀i฀s฀e฀ ฀s฀p e c฀i฀f฀i฀e฀dǤ฀ ฀P฀r฀i฀m฀a฀r฀ya n t i b o฀d฀i฀e s฀ u s฀e d   ? ? ?฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀a฀r฀e฀ ฀d฀e฀t฀a฀i฀l฀e฀d฀ ฀i฀n฀ ฀S฀up฀p฀l฀e฀m e n r y฀ T a฀b฀l฀e฀  ?Ǥ฀ ฀A฀l฀e฀x฀a฀  ? ? ?Ǧ฀c o n j u฀g฀a t฀e d   ? ? ?฀ ฀s฀t฀r฀e฀p฀t฀a฀v฀i฀d฀i฀nǡ฀ ฀A฀l฀e฀x฀a฀  ? ? ?Ǧǡ฀  ? ? ?Ǧǡ฀  ? ?Ǧǡ฀  ? ? ?Ǧ  ฀a฀n฀d฀  ? ? ?Ǧ฀c฀o฀n฀j฀u฀g฀a฀t฀e฀dǡ฀ ฀an d  ฀C y ?Ǧ  ฀a n ฀ ฀C฀y ?Ǧ ? ? ?฀ ฀c฀o฀n฀j฀u฀g฀a฀t฀e฀d฀ ฀s฀e฀c฀o฀n฀d฀a฀r฀y฀ ฀a฀n฀t฀i฀b฀o฀d฀i฀e฀s฀ ฀w฀e฀r฀e฀ ฀f฀r฀o฀m฀ ฀M฀o฀l฀e฀c฀u฀l฀a฀r ฀P฀r฀o e s฀ ȋ T h฀e฀r฀m o  F i s฀h฀e r฀  ? ? ?฀ ฀S฀c฀i฀e฀n฀t฀i฀f฀i฀cȌ฀ ฀a฀n฀d฀ ฀f฀r฀o฀m฀ ฀J฀a฀c฀k฀s฀o฀n฀ ฀)฀m฀m฀u฀n฀o฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sǡ฀ ฀r฀e฀s฀p฀e฀c฀t฀i v ฀l yǤ   ? ? ?฀ ฀(฀o฀r฀s฀e฀r฀a฀d฀i฀s฀h฀ ฀p฀e฀r฀o฀x฀i฀d฀a฀s฀eȂ฀c฀o฀n฀j฀u฀g฀a฀t฀e฀d฀ ฀s฀e฀c฀o฀n฀d฀a฀r฀y฀ ฀a฀n฀t฀i฀b฀o฀d฀i฀e s฀ ฀w฀e r฀e฀ ฀f฀r฀om฀ S i g m฀aǤ฀  ? ? ?฀ ฀(฀R฀PǦ฀c฀o฀n฀j฀u฀g฀a฀t฀e฀d฀ ฀s฀t฀r฀e฀p฀t฀a฀v฀i฀d฀i฀n฀ ฀w฀a฀s฀ ฀f฀r฀o฀m฀ ฀G฀e฀n฀S฀c฀r฀i฀p฀tǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Molecular biologyǤ฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀S฀c฀y฀l ?฀ ฀c฀D฀N฀A฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀w฀e฀r฀e฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m t฀h e฀  ? ? ?฀ ฀)Ǥ฀MǤ฀AǤ฀GǤ฀EǤ฀ ฀C฀o฀n฀s฀o฀r฀t฀i฀u฀m฀ ȋ฀S฀o฀u฀r฀c฀e฀ ฀B฀i฀o฀s฀c฀i฀e฀n฀c฀e฀sȌǤ฀ ฀A฀l฀l฀ ฀a฀m฀i฀n฀o฀ ฀a฀c฀i d  p o฀s฀it i o n s  o f  ฀G O R A฀B   ? ? ?฀ ฀m฀e฀n฀t฀i฀o฀n฀e฀d฀ ฀i฀n฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀r฀e฀f฀e฀r฀ ฀t฀oe   ? ? ?฀ a m฀i n฀o฀ ฀ac i฀dǤ  ฀p o t i nǡ฀ ฀wh i c฀h฀ ฀o r฀i฀g฀i฀n฀a฀t฀e฀s฀  ? ? ?฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀E฀N฀S฀T ? ? ? ? ? ? ? ? ? ? ?Ǥ ?฀ ฀t฀r฀a฀n฀s฀c฀r฀i฀p฀t฀ ฀u฀s฀i n฀g฀ ฀t h e฀ ฀s฀e฀c฀o฀n฀d฀ ฀p฀r฀e฀d฀i฀c฀t฀e฀d฀ ฀s฀t฀a฀r฀t฀ ฀c฀o฀d฀o฀nǡ฀  ? ? ?฀ ฀w฀h฀i฀c฀h฀ ฀i฀s฀ ฀t฀h฀e฀ ฀c฀o฀r฀r฀e฀c฀t฀ ฀tr฀a฀n฀s฀l฀a฀t฀i o฀n฀ s฀t฀a฀r฀t฀ ฀s฀i฀t฀e฀  ? ?ǡ ? ?Ǥ  ฀U s i฀n฀g  t a n d฀a฀r฀d฀ ฀m฀o฀l฀e฀c฀u฀l฀a฀r฀ ฀b฀i฀o฀l฀o฀g฀y฀  ? ? ?฀ ฀t฀e฀c฀h฀n฀i฀q฀u฀e฀s฀ ฀f฀u฀l฀lǦ฀l฀e฀n฀g฀t฀h฀ ฀a฀n฀d฀ ฀t฀r฀u฀n฀c฀a฀t฀e฀d฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀S฀c฀y฀l ?s e q u฀e฀n฀c฀e฀s฀ ฀w e r e   ? ? ?฀ ฀s฀u฀b฀c฀l฀o฀n฀e฀d฀ ฀i฀n฀t฀o฀ ฀p฀E฀G฀F฀PǦ฀C ?฀ ȋ฀C฀l฀o฀n฀t฀e฀c฀h฀ ฀L฀a฀b o r฀a฀t o r฀i฀e฀sȌǡ  p G฀A฀D฀T ?฀ ฀a฀n฀d฀ ฀p฀G฀BK฀T ?฀ ȋ฀B฀D฀  ? ? ?฀ ฀B฀i฀o฀s฀c฀i฀e฀n฀c฀e฀sȌǡ฀ ฀p฀F฀A฀T ?฀ ȋ฀a฀ ฀m฀o฀d฀i฀f฀i฀e฀d฀ ฀p฀G฀A฀T ?฀ v e฀c t฀o฀rȌ฀ a฀n฀d฀ ฀p฀M฀A฀LǦ฀C ?฀ ȋ฀N฀e฀w฀ ฀E฀n฀g฀l฀a฀n d   ? ? ?฀ 
฀  ? ?
฀B฀i฀o฀l฀a฀b฀sȌ฀ ฀f฀o฀r฀ ฀m฀a฀m฀m฀a฀l฀i฀a฀n฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀nǡ฀ ฀y฀e฀a฀s฀t฀ ฀t฀w฀oǦ฀h฀y฀b฀r฀i฀d฀ ฀a฀na฀l y s i sǡ  ฀an d฀ b a฀c฀t e r i a l฀  ? ? ?฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀nǡ฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀yǤ฀ ฀M฀i฀s฀s฀e฀n฀s฀e฀ ฀p฀a฀t฀i฀e฀n฀t฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ w฀e฀r฀e  i n t r฀od฀u฀c฀e฀d  ฀b฀y฀ ฀s฀i฀t฀eǦ ? ? ?฀ ฀d฀i฀r฀e฀c฀t฀e฀d฀ ฀m฀u฀t฀a฀g฀e฀n฀e฀s฀i฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀P฀f฀u฀T฀u฀r฀b฀o฀ ฀D฀N฀A฀ ฀p฀o฀ly m฀e฀r฀a฀s฀e฀ a฀dp t e฀d฀ ฀f r฀o฀m฀  ? ? ?฀ ฀t฀h฀e฀ ฀Q฀u฀i฀k฀c฀h฀a฀n฀g฀e฀ ฀s฀i฀t฀eǦ฀d฀i฀r฀e฀c฀t฀e฀d฀ ฀m฀u฀t฀a฀g฀e฀n฀e฀s฀i฀s฀ ฀m฀e฀t฀h฀o฀d฀ ȋ฀A฀g฀i฀l฀e฀n฀t฀ ฀T฀e฀c h฀n฀ol฀o฀g฀i e sȌǤ฀ ฀T฀o฀  ? ? ?฀ ฀m฀a฀k฀e฀ ฀G฀O฀R฀A฀BǦ฀m฀y฀c฀F฀K฀B฀P฀ ฀c฀o฀n฀s฀t฀r฀u฀c฀t฀sǡ฀ ฀G฀O฀R฀A฀B฀ ฀a฀n฀d฀ ฀m฀y฀cǦ฀F฀K฀B฀P฀ ฀f฀r฀a฀g฀m฀e฀nt฀s฀ ฀w฀e re฀  ? ? ?฀ ฀i฀n฀s฀e฀r฀t฀e฀d฀ ฀i฀n฀t฀o฀ ฀p฀c฀D฀N฀A ?Ǥ ?฀ ฀v฀e฀c฀t฀o฀r฀ ȋ฀)฀n฀v฀i฀t฀r฀o฀g฀e฀nȌǤ฀ ฀V฀e฀c฀t฀o฀r฀s฀ e฀n฀c฀o฀d฀i฀n฀g฀ ฀G฀STǦ฀t฀a฀g฀g฀e฀d   ? ? ?฀ ȟ ? ?฀A฀r฀f ?฀ ȋ฀Q ? ?฀L฀ ฀a฀n฀d฀ ฀T ? ?฀NȌ฀ ฀w฀e฀r฀e฀ ฀a฀ ฀g฀i f t฀ ฀f r฀o m  ฀D rǤ S e฀a฀n฀ ฀M฀u฀n฀r฀o฀ ȋ฀L฀a฀b฀o฀r฀a฀t o฀r฀y฀ ฀o฀f   ? ? ?฀ ฀M฀o฀l฀e฀c฀u฀l฀a฀r฀ ฀B฀i฀o฀l฀o฀g฀yǡ฀ ฀C฀a฀m฀b฀r฀i฀d฀g฀eǡ฀ ฀U฀KȌǤ฀ ฀A฀r฀f ?  ฀w a฀s฀ ฀s฀u฀b฀c฀l o฀n฀e฀d฀ ฀i฀n฀t฀o฀ ฀p฀E฀T ? ? a  ȋ฀M e฀r฀c฀kȌ   ? ? ?฀ ฀a฀n฀d฀ ฀p฀c฀D฀N฀A ?Ǥ ?฀ ฀(฀AǦ฀t฀a฀g฀ ȋ฀)฀n฀v฀i฀t฀r฀o฀g฀e฀nȌǤ฀ ฀G S TǦ฀t a g g e฀d฀ ȟ ? ? A฀r฀f ?Ǧ฀G฀T฀P฀ ȋ฀Q ? ?฀LȐ฀ ฀a฀n฀d฀ ฀G฀D฀P฀  ? ? ?฀ ȏ฀T ? ?฀NȌǡ฀ ȟ ? ?฀A฀r฀f ?Ǧ฀G฀T฀P฀ ȋ฀Q ? ?฀LȐ฀ ฀a฀n฀d฀ ฀G฀D฀P฀ ȏ฀T  ?฀NȌ  ฀a฀n฀d  ȟ ? ?฀A฀r฀f ?Ǧ฀G฀T฀P฀ ȋ฀Q ? ?฀LȐ฀ a n฀d฀ G D฀P   ? ? ?฀ ȏ฀T ? ?฀NȌ฀ ฀w฀e฀r฀e฀ ฀s฀u฀b฀c฀l฀o฀n฀e฀d฀ ฀f฀r฀o฀m฀ ฀v฀e฀c฀t฀or s  o฀b t฀a i n e d฀ ฀f฀r฀o฀m  ฀D฀rǤ฀ ฀E฀l฀i฀z฀a฀b฀e฀t฀h฀ S฀z฀t u l   ? ? ?฀ ȋ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ ฀A฀l฀a฀b฀a฀m฀aǡ฀ ฀B฀i฀r฀m฀i฀n฀g฀h฀a฀mǡ฀ ฀U฀S฀AȌǤ฀ ฀V฀e฀c฀t฀o฀r฀s฀ ฀e฀n฀c฀o฀d฀i฀n฀g฀ ฀G฀S฀TǦt฀a g฀g฀e฀d฀ ɀǦ ?฀  ? ? ?฀ ฀a฀p฀p฀e฀n฀d฀a฀g฀eǡ฀ ฀R฀a฀b ?Ǧ฀G฀T฀P฀ ȋ฀Q ? ?฀LȐ฀ ฀a฀n฀d฀ ฀G฀D฀P฀ ȏ฀T ? ?฀NȌǡ฀ ฀B฀e฀t ?฀ ฀a฀n฀d ฀s฀y฀n฀t฀a฀x฀i nǦ ?w e r฀e   ? ? ?฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀  ? ?Ǧ ? ?Ǥ  ฀p S RȽǦ S i฀a฀l฀y฀l฀TǦ฀(฀R฀P฀ ฀p฀l฀a฀s฀m฀i฀d฀ ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀c฀y฀t฀o฀p฀l฀a฀s฀m฀i฀c฀ ฀t฀a฀i฀lǡ฀  ? ? ?฀ ฀t฀r฀a฀n฀s฀m฀e฀m฀b฀r฀a฀n฀e฀ ฀d฀o฀m฀a฀i฀n฀ ฀a฀n฀d฀ ฀p฀a฀r฀t฀ ฀o฀f฀ ฀l฀u฀m฀i฀n฀a฀l฀ ฀d฀o฀m a i฀n฀ ฀o f฀ ฀S฀T ?฀G฀A฀L ?฀ ฀f฀u฀s฀e฀d  ฀w i฀t h   ? ? ?฀ ฀h฀o฀r฀s฀e฀r฀a฀d฀i฀s฀h฀ ฀p฀e฀r฀o฀x฀i฀d฀a฀s฀e฀ ȋ฀(฀R฀PȌ฀ ฀w฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀  ? ?Ǥ  ฀M฀i t฀oǦ F R B  l a s m฀i d   ? ? ?฀ ฀w฀a฀s฀ ฀a฀ ฀g฀i฀f฀t฀ ฀f฀r฀o฀m฀ ฀D฀rǤ฀ ฀S฀t฀e฀p฀h฀e฀n฀ ฀R฀o฀y฀l฀e฀ ȋ฀U฀n฀i฀v฀e฀r฀s฀i฀t y  o฀f  ฀W a r w฀i฀c฀kǡ฀ ฀W฀a฀r฀w฀ic kǡ  U฀KȌǤ  ฀V e c฀t o฀r฀  ? ? ?฀ ฀e฀n฀c฀o฀d฀i฀n฀g฀ ฀G฀F฀PǦ฀S฀c฀y฀l ?฀ ฀w฀a฀s฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m  D r  ฀E r n s t  U n g e฀w฀i฀c฀k฀e฀l฀l฀ ȋ฀(฀a฀n฀n฀o v r฀ ฀M฀e d i฀c฀a l   ? ? ?฀ ฀S฀c฀h฀o฀o฀lǡ฀ ฀(฀a฀n฀n฀o฀v฀e฀rǡ฀ ฀G฀e฀r฀m฀a฀n฀yȌǤ฀ ฀V฀e฀c฀t฀o฀r฀ e฀n฀c฀o฀d i g฀ S฀c฀y฀l ?Ǧ฀m฀y฀c฀ ฀w฀a฀s฀ ฀o฀b฀t฀a฀in d  f฀r฀o฀m  ฀D฀rǤ฀  ? ? ?฀ ฀R฀i฀c฀k฀ ฀T฀h฀o฀r฀n฀e฀ ȋ฀N฀e฀w฀c฀a฀s฀t฀l฀eǡ฀ ฀N฀e฀w฀ ฀S฀o฀u฀t฀h฀ ฀W฀a฀l฀e฀sǡ฀ ฀A฀u฀s฀t฀r฀a฀l฀i฀aȌǤ  ฀S c฀y฀l ? w a s  s฀u b c l฀o n e d฀ ฀i฀n฀t฀o฀  ? ? ?฀ ฀p฀E฀G฀F฀PǦ฀N ?฀ ȋ฀C฀l฀o฀n฀t฀e฀c฀h฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sȌǤ฀ ฀P฀r฀i฀m฀e฀r฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀s฀ ฀u฀s฀e฀d฀ ฀f o r฀ m o l฀e฀c u l฀a฀r฀ c l o n i฀n g   ? ? ?฀ ฀a฀r฀e฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀i฀n฀ ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀T฀a฀b฀l฀e฀  ?Ǥ฀  ? ? ?฀ 
฀  ? ? ?฀ 
฀  ? ?
Cell culture, transfection, RNAi, and drug treatmentsǤ฀ ฀W฀r฀i฀t฀t฀e฀n฀ ฀i฀n฀f฀o฀r฀m฀e฀d฀  ? ? ?฀ ฀c฀o฀n฀s฀e฀n฀t฀ ฀f฀o฀r฀ ฀m฀o฀l฀e฀c฀u฀l฀a฀r฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀w฀a฀s฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m฀ ฀c฀o฀n฀t฀ro฀l฀ ฀a n d฀ a฀f฀fe c t e d  ฀i฀n฀d i฀v฀i฀d฀u a l฀s฀  ? ? ?฀ ฀o฀r฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀i฀r฀ ฀l฀e฀g฀a฀l฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀v฀e฀sǤ  ฀D฀e r m฀a฀l฀ f i฀b฀r฀o b l a฀s฀t฀s฀ ฀w฀e฀r฀e฀ ฀o฀bt a i n฀e฀d  b y   ? ? ?฀ ฀s฀t฀a฀n฀d฀a฀r฀d฀ ฀p฀u฀n฀c฀h฀ ฀b฀i฀o฀p฀s฀yǤ฀ ฀A฀l฀l฀ ฀s฀t฀u฀d฀i฀e฀s฀ ฀o฀n฀ ฀p฀a฀t฀i฀e฀n฀t฀ ฀f฀i฀b฀r฀ob฀l a s t s  w฀e฀r฀e฀ ฀c a r r฀i e d  o u฀t  i n   ? ? ?฀ ฀a฀c฀c฀o฀r฀d฀a฀n฀c฀e฀ ฀w฀i฀t฀h฀ ฀l฀o฀c฀a฀l฀ ฀e฀t฀h฀i฀c฀a฀l฀ ฀r฀e฀g u l a t i o n sǡ฀ ฀w฀i฀t฀h฀ ฀a฀p p r฀o฀v฀a฀l฀ ฀f฀r฀o฀m฀ ฀th e U n i v e r s i t y  f฀  ? ? ?฀ ฀M฀a฀n฀c฀h฀e฀s฀t฀e฀r฀ ฀R฀e฀s฀e฀a฀r฀c฀h฀ ฀E฀t฀h฀i฀c฀s฀ ฀C฀o฀m฀m฀i฀t฀t฀e฀eǤ฀ ฀P฀a฀t฀i฀e฀n฀t฀ ฀f฀i฀b฀r฀o฀b฀l฀a s฀t s฀ ฀w e r e฀ a l s฀o฀ ฀o฀b t a฀i n฀e d฀  ? ? ?฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀C฀e฀l฀l฀ ฀L฀i฀n฀e฀ ฀a฀n฀d฀ ฀D฀N฀A฀ ฀B฀a฀n฀k฀ f฀r o฀m฀ ฀P฀a฀t฀i฀e฀n฀t s  A f฀f฀e฀c฀t฀e฀d฀ ฀b฀y฀ ฀G฀e฀n฀e฀t฀i c฀ D i฀s e a฀s฀e฀s฀  ? ? ?฀ ȋ฀G฀e฀n฀o฀v฀aǡ฀ ฀)฀t฀a฀l฀yǡ฀ ฀c฀o฀d฀e฀sǣ฀ ฀F฀F฀F ? ? ? ? ? ? ? ฀a฀n฀d฀ ฀F฀F฀F ? ?     ȌǤ฀ ฀A฀l฀l฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w n  a฀t฀  ? ? ?฀  ? ?Ǐ฀C฀ ฀a฀n฀d฀  ? ?฀ ฀C฀O ?Ǥ ฀(฀e L a฀ ȋ฀A฀T฀C฀C฀ ฀C฀C฀LǦ ?Ȍǡ฀ ฀(฀e฀L฀a฀M฀ ȋ฀R฀R฀)฀Dǣ฀C฀V C฀L ?฀R ? ? ?Ȍǡ฀ ฀(฀E฀K ? ? ?฀ ȋ฀C฀e฀l฀l฀  ? ? ?฀ ฀B฀i฀o฀l฀a฀b฀sǡ฀ ฀L฀T฀VǦ ? ? ?Ȍ฀ ฀a฀n฀d฀ ฀h฀u฀m฀a฀n฀ ฀d฀e฀r฀m฀a l฀ ฀f฀i b฀r o b l฀a฀s t฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀i฀n฀ ฀D฀u฀l฀b e฀c฀c฀o ?฀s฀  ? ? ?฀ ฀M฀o฀d฀i฀f฀i฀e฀d฀ ฀E฀a฀g฀l฀e ?฀s฀ ฀m฀e฀d฀i฀u฀m฀ ȋ฀D฀M฀E฀MȌ฀ ฀s฀u p฀p฀l m฀e฀n฀t e d฀ ฀w฀i฀t฀h฀  ? ? ?฀ ȋ฀v฀o฀lȀ฀v฀o฀lȌ฀ ฀f e฀t฀a l฀  ? ? ?฀ ฀b฀o฀v฀i฀n฀e฀ ฀s฀e฀r฀u฀m฀ ȋ฀F฀B฀SȌǡ฀  ?฀ ฀m฀M฀ ฀LǦ฀g฀l฀u฀t฀a฀m i฀n฀e  ฀a฀n฀d฀ p฀e n i c i l฀l฀i฀nǦ฀s฀t฀r฀e฀p฀t฀o฀m฀y฀c฀i฀n฀ ฀m฀i฀xǤ฀ ฀N฀o฀nǦ ? ? ?฀ ฀e฀s฀s฀e฀n฀t฀i฀a฀l฀ ฀a฀m฀i฀n฀o฀ ฀a฀c฀i฀d฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀a฀d฀d฀e฀d฀ ฀t฀o฀ ฀h฀u฀m฀a฀n฀ ฀s฀k฀in฀ f i฀b r b l a s฀t฀sǡ฀ ฀w฀h฀i฀l฀e฀ ฀(฀e฀L฀a฀  ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀s฀t฀a฀b฀l฀y฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀n฀g฀ ฀S฀T ?฀G฀A฀L฀)Ǧ฀(฀R฀P฀ ȋ฀S฀TǦ฀(฀R฀PȌ฀ ฀a฀n฀d฀ ฀(฀e฀L฀a฀ ฀c e฀l฀l s฀ ฀s฀t ab l y  e฀x฀p฀r e s s i฀n฀g฀  ? ? ?฀ ฀G฀F฀PǦ฀G฀a฀l฀N฀a฀cǦ฀T ?฀ ȋ฀D฀rǤ฀ ฀B฀r฀i฀a฀n฀ ฀S฀t฀o฀r฀r฀i฀eǡ฀ ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ A฀r฀k฀a฀n฀s฀a฀s฀ ฀f฀o฀r฀ ฀M฀ed i c฀a l  ฀S฀c฀i฀e฀n฀c e sǡ   ? ? ?฀ ฀L฀i฀t฀t฀l฀e฀ ฀R฀o฀c฀kǡ฀ ฀A฀KȌ฀ ฀w฀e฀r฀e฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ?฀ ฀m฀gȀ฀m฀L฀ ฀a฀n฀d฀  ?Ǥ ?฀ ฀m฀gȀ L  G ? ? ?ǡ   ? ? ?฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀yǤ฀ ฀h฀T฀E฀R฀TǦ฀R฀P฀EǦ ?฀ ฀c฀e฀l฀l฀s฀ ȋA C CȌ฀ ฀w e r฀e฀ ฀g฀r฀o w฀n฀ ฀i฀n฀  ?ǣ ?฀ ฀m฀i฀x฀ ฀o฀f฀ (฀a฀mǯ s  ฀F  ?฀ ฀a฀n฀d฀  ? ? ?฀ ฀D฀M฀E฀M฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀ ȋ฀v฀o฀lȀv o฀lȌ฀ F฀B฀Sǡ฀  ?  ฀m฀M฀ ฀LǦ฀g฀l฀u฀t฀a฀m฀i฀n฀eǡ฀ ฀p฀e฀ni c฀i l฀l฀i nǦ ? ? ?฀ ฀s฀t฀r฀e฀p฀t฀o฀m฀y฀c฀i฀n฀ ฀m฀i฀x฀ ฀a฀n฀d฀  ? ?฀  ?฀M฀ ฀h฀y฀g฀r฀o฀m฀y฀c฀i฀n฀ ฀BǤ฀ ฀T฀r฀a฀n฀s฀i฀e฀n฀t฀ ฀t฀r฀a฀n฀s f฀e c t฀i฀o฀n฀ ฀o฀f  p l฀a฀s฀m฀i฀d฀  ? ? ?฀ ฀D฀N฀A฀ ฀w฀a฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀F฀u฀G฀e฀n฀e฀ ฀(฀D฀ ȋ฀P฀r฀o฀m฀e฀g฀aȌ฀ ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀ ฀t฀o฀ ฀t h฀e   ? ? ?฀ ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e฀rǯ฀s฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ฀a฀n฀d฀ c e l l  w e r e฀ a s a฀y฀e฀d฀  ? ?Ȃ ? ?฀ ฀h฀ ฀p฀o฀s฀tǦ t r s f฀e฀c฀t฀i฀o฀nǤ   ? ? ?฀ ฀F฀o฀r฀ ฀R฀N฀A฀i฀ ฀i฀n฀t฀e฀r฀f฀e฀r฀e฀n฀c฀eǡ฀ ฀(฀e฀L฀a฀ ฀S฀TǦ฀(฀R฀P฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀t฀r฀a฀n฀s฀f฀e฀c฀t฀e฀d฀ w฀i฀t h฀  ? ?  n M  ฀s฀i R N฀A฀  ? ? ?฀ ฀d฀u฀p฀l฀e฀x฀e฀s฀ ฀u฀s฀i฀n฀g฀ ฀)฀N฀T฀E฀R฀F฀E฀R฀i฀n฀ ȋ฀P฀o฀l฀y฀p฀l฀u฀s฀ ฀T฀r฀a฀n฀s฀f฀e฀c฀t฀i฀o฀nȌ฀ ฀a฀c฀c o r฀d฀i n g  t฀o฀ ฀t฀h฀e฀  ? ? ?฀ ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e฀r ?฀s฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ฀a฀n฀d฀ ฀w฀e฀r฀e฀ ฀a฀n฀a฀l฀y฀z฀e฀d฀  ? ?฀ ฀h฀ ฀po s tǦ฀t฀r a฀n฀s฀f฀ec฀t i฀o฀nǤ  G฀O฀R฀A฀B   ? ? ?฀ ฀w฀a฀s฀ ฀t฀a฀r฀g฀e฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀O฀NǦ฀T฀A฀R฀G฀E฀T฀p฀l฀u฀s฀ ฀S฀M A฀R฀T฀p o o l฀ ȋ฀p฀o฀o฀l฀ ฀o฀f฀ ฀f฀o฀u฀r฀ ฀s฀i฀R฀N฀A฀sǢ฀ LǦ ? ? ? ? ? ?Ǣ   ? ? ?฀ 
฀  ? ?
฀s฀e฀n฀s฀eǣ฀ ฀A฀G฀C฀U฀A฀G฀A฀U฀A฀U฀A฀C฀A฀G฀C฀G฀C฀A฀Aǡ฀ ฀C฀A฀A฀C฀A฀A฀C฀U฀U฀C฀A฀G฀C฀G฀A฀G฀A฀A฀Aǡ฀  ? ? ?฀ ฀C฀A฀A฀C฀A฀A฀G฀A฀A฀C฀A฀A฀C฀G฀G฀C฀U฀A฀A฀ ฀a฀n฀d฀ ฀C฀C฀A฀U฀G฀A฀A฀A฀C฀U฀A฀A฀A฀G฀C฀G฀G฀A฀UȌǡ฀ ฀S฀c฀y฀l ? w i฀t฀h฀ ฀O฀NǦ ? ? ?฀ ฀T฀A฀R฀G฀E฀T฀p฀l฀u฀s฀ ฀S฀M฀A฀R฀T฀p฀o฀o฀l฀ ȋ฀p฀o฀o฀l฀ ฀o฀f฀ ฀f o u฀r฀ ฀s฀i R N฀A฀sǢ฀ ฀LǦ ? ? ? ? ? ?ǡ฀ ฀s฀e฀n฀s฀eǣ฀  ? ? ?฀ ฀G฀C฀U฀C฀U฀G฀C฀G฀G฀U฀C฀U฀C฀A฀C฀U฀G฀U฀Aǡ฀ ฀G฀A฀A฀G฀U฀G฀G฀U฀C฀A฀G฀C฀A฀G฀A฀C฀A฀U฀Gǡ฀  ? ? ?฀ ฀C฀A฀A฀G฀U฀G฀A฀G฀C฀C฀G฀U฀G฀C฀U฀A฀G฀U฀C฀ ฀a฀n฀d฀ ฀G฀C฀U฀A฀C฀A฀C฀C฀A฀G฀A฀U฀C฀G฀U฀G฀A฀A฀AȌǡ฀ ฀a฀n฀d฀ ฀C฀o g ?฀ ฀w฀i t h  ฀a฀  ? ? ?฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀s฀i฀R฀N฀A฀ ȋ฀s฀e฀n฀s฀eǣ฀ ฀A฀G฀A฀C฀U฀U฀G฀U฀G฀C฀A฀G฀U฀U฀U฀AA C ǡ฀  ? ?ǡ฀ a฀l l  ฀p฀u฀r฀c฀a฀h฀s฀e฀d   ? ? ?฀ ฀f฀r฀o฀m฀ ฀D฀h฀a฀r฀m฀a฀c฀o฀n฀ ȋ฀T฀h฀e฀r฀m฀o฀ ฀F฀i฀s฀h฀e฀r฀ ฀S฀ci e฀n฀t฀i฀f i cȌǤ฀ L฀u฀c฀i฀f a฀s฀e฀ ฀s฀i฀R฀N฀A฀ ȋ฀G฀L ?Ǣ  ฀E฀u r o g e n฀t฀e฀cǡ   ? ? ?฀ ฀s฀e฀n฀s฀eǣ฀ ฀C฀G฀U฀A฀C฀G฀C฀G฀G฀A฀A฀U฀A฀C฀U฀U฀C฀G฀AȌ฀ ฀w฀a฀s฀ ฀u฀s฀e฀d฀ ฀a฀s฀ ฀n฀e฀g฀a฀t฀i฀v฀e฀ ฀c฀o฀n฀t฀r o lǤ฀ ฀F฀o฀r฀ th e   ? ? ?฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀l฀ ฀r฀e฀l฀o฀c฀a฀t฀i฀o฀n฀ ฀a฀s฀s฀a฀yǡ฀ ฀(฀e฀L฀a฀M฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀t฀r฀e฀a฀t฀e฀d  ฀w i฀t฀h฀  ?Ǥ ?  Ɋ฀gȀ m L   ? ? ?฀ ฀n฀o฀c฀o฀d฀a฀z฀o฀l฀e฀ ฀f฀o฀r฀  ?฀ ฀hǡ฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀ ฀o฀f฀  ?฀ Ɋ฀M฀ ฀r฀a฀p฀a฀m y฀c฀i฀n฀ ȋ฀C฀a lb฀i o฀c h e฀mȌ  ฀f฀o r   ?฀ h฀  ? ? ?฀ ฀t฀o฀ ฀i฀n฀d฀u฀c฀e฀ ฀t฀a฀r฀g฀e฀t฀i฀n฀g฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀K ? ? ? d e฀lǦ฀m฀y c F K฀B฀P฀ o n t o฀ ฀m฀i฀t฀o฀c฀h฀o฀n฀d฀r฀i฀a฀l฀ ฀o฀u฀t฀e฀r฀  ? ? ?฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀sǤ฀ ฀)฀n฀ ฀s฀o฀m฀e฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d w i t h฀  ?฀ Ɋ฀gȀ mL  ฀b฀r฀e f e l d i n฀ ฀A   ? ? ?฀ ȋ฀S฀i฀g฀m฀aȌ฀ ฀f฀o฀r฀ ฀a฀n฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀t฀i฀m฀e฀ ฀p฀e฀r฀i฀o฀dǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Lentivirus production.฀ ฀(฀E฀K ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀s฀e฀e฀d฀e฀d฀ ฀o฀n฀  ? ?  ฀c฀m  d i s฀h e s฀  ? ?  ฀h฀ ฀p฀r฀i฀o฀r฀ ฀t฀o฀  ? ? ?฀ ฀t฀r฀a฀n฀s฀f฀e฀c฀t฀i฀o฀nǤ฀ ฀F฀o฀r฀ ฀e฀a฀c฀h฀ ฀d฀i฀s฀hǡ฀  ?฀  ?฀g฀ ฀o฀f฀ ฀p฀X฀L฀G ?Ǧ฀G฀O฀R฀A฀B฀ ฀p฀l฀a฀s m dǡ฀  ?Ǥg  ฀o f฀ ฀p฀s฀P฀A X ?฀  ? ? ?฀ ฀p฀a฀c฀k฀a฀g฀i฀n฀g฀ ฀p฀l฀a฀s฀m฀i฀d฀ ฀a฀n฀d฀  ?฀  ?฀g฀ ฀o฀f฀ ฀p฀M ?฀G฀ ฀e฀n฀v฀e฀l฀o฀p e฀ ฀p฀l฀a฀s m i฀d฀ ฀w฀e฀r฀e฀ ฀t฀r฀a฀n฀s฀fe c t฀e฀d  ฀i฀n฀t฀o฀  ? ? ?฀ ฀(฀E฀K ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀u฀s฀i฀n฀g฀  ? ?฀  ?฀L฀ ฀o฀f฀ ฀p฀o฀l฀y฀e฀t฀h฀y฀l฀e฀n฀i฀m฀i฀n฀e฀ ฀m฀i฀x฀ ȋ ?฀ ฀m gȀ฀m L  i n   ? ? ?  ฀m฀M฀ ฀N฀a฀C฀lȌ   ? ? ?฀ ฀a฀n฀d฀ ฀a฀n฀t฀i฀b฀i฀o฀t฀i฀cǦ฀f฀r฀e฀e฀ ฀m฀e฀d฀i฀u฀mǤ฀  ?Ǧ ?฀ ฀h฀ ฀a฀f฀t฀e฀r฀ t฀r฀a n s฀f e฀c฀t฀i฀o฀n฀ ฀t฀h฀e฀ ฀m฀e฀d฀i฀u฀m฀ w a s  r e p l a c e฀dǤ   ? ? ?฀ ฀T฀h฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀d฀a฀y฀ ฀t฀r฀a฀n฀s฀f฀e฀c฀t฀e฀d฀ ฀c฀e฀l฀l฀s฀ w฀e฀r฀e฀ ฀s฀u฀p฀p฀l฀e฀m e n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀  ? l  o f   ? M฀  ? ? ?฀ ฀s฀o฀d฀i฀u฀m฀ ฀b฀u฀t฀y฀r฀a฀t฀e฀ ȋ฀M฀e฀r฀c฀kȌ฀ ฀f฀o฀r฀  ?Ǧ ?฀ ฀h฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀m฀e฀d฀i฀u฀m฀ ฀w฀a฀s฀ ฀re p฀l a c฀e฀dǤ   ? ?฀ ฀h฀ ฀a฀f฀t e r ? ? ?฀ ฀i฀n฀i฀t฀i฀a฀l฀ ฀t฀r฀a฀n฀s฀f฀e฀c฀t฀i฀o฀nǡ฀ ฀t฀h฀e฀ ฀v฀i฀r฀u฀sǦc o฀n฀t฀a฀i฀n฀i n฀g฀ m฀e฀d i฀u฀m฀ ฀w฀a฀s฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀d฀ a฀n฀d฀ p฀r e c l e a r e฀d฀ ฀b฀y฀  ? ? ?฀ ฀c฀e฀n฀t฀r฀i฀f฀u฀g฀a฀t฀i฀o฀n฀ ȋ ? ?฀ ฀m฀i฀nǡ฀ ฀R฀T฀ ฀a฀t฀  ?ǡ ? ? ?฀ ฀x฀g  ฀i n฀ R฀o t o฀f i x฀  ? ?฀A฀ ฀c฀e฀n฀t฀r฀i฀f฀u฀g฀e฀ ȋ฀( e฀t฀t฀i฀c฀h฀  ? ? ?฀ 
฀  ? ?
฀C฀e฀n฀t฀r฀i฀f฀u฀g฀e฀sȌȌ฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀u฀p฀e฀r฀n฀a฀t฀a฀n฀t฀ ฀w฀a฀s฀ ฀f฀i฀l฀t฀e฀r฀e฀d฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀a฀  ?Ǥ ? ?฀  ?m฀ s y r i฀n g eǦ d฀r฀i฀v฀e n   ? ? ?฀ ฀f฀i฀l฀t฀e฀r฀ ฀u฀n฀i฀tǤ฀  ?Ǧ ?฀ ฀m฀L฀ ฀o฀f฀ ฀v฀i฀r฀u฀sǦ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀m฀e฀d฀i฀u฀m฀ ฀w฀a฀s฀ u s e฀d฀ ฀f฀o฀r฀ ฀c฀e฀l฀l  t a฀n฀s฀d฀u c t฀i฀o฀nǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Protein-binding assays.฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀l฀y฀s฀e฀d฀ ฀i฀n฀ ฀(฀M฀N฀T฀ ฀b฀u฀f฀f฀e฀r฀ ȋ ? ?฀ ฀m฀M฀ ฀(฀E฀P฀E฀SǦ฀K฀O฀(฀  ? ? ?฀ ฀p฀(฀  ?Ǥ ?ǡ฀  ?฀ ฀m฀M฀ ฀M฀g฀C฀l ?ǡ฀  ?Ǥ ?฀ ฀M฀ N a฀C฀lǡ฀  ?Ǥ ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀T฀r฀i฀t฀o฀n฀ ฀XǦ ? ? ?Ȍ฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀ ฀p฀r฀o฀t฀e฀a฀s฀e฀ ฀i฀n฀h฀i฀b฀i฀t฀o฀r฀ ฀c฀o฀c฀k฀t฀a฀i฀l฀ ȋ฀C฀a฀l฀b฀i฀o฀c฀h฀e฀mȌ฀ ฀a฀n฀d฀ ฀p฀r฀eǦ฀c฀l฀e฀ar e d  b y฀ c e nt r i f฀u฀g a t i฀o฀n฀ ฀a฀t฀  ? ? ?฀  ? ?ǡ ? ? ?฀ ฀x฀g฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀  ?Ǐ฀C฀ ฀i฀n฀ ฀a฀ ฀m฀i฀c฀r฀o฀f฀u฀g฀eǤ฀ ฀F฀o฀r฀ ฀p฀u฀llǦ฀d฀o฀w  e x฀p e฀r฀i฀m e n t sǡ   ? ?฀  ?฀g฀ ฀o฀f฀  ? ? ?฀ ฀G฀S฀TǦ฀t฀a฀g฀g฀e฀d฀ ฀b฀a฀i฀t฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀b฀o฀u฀n฀d฀ ฀t฀o฀  ? ?฀  ?฀L฀ ฀o฀f฀ ฀g฀l฀u฀t฀a฀t฀h฀i฀o฀ne฀ r e s i฀n฀ ฀w a s฀ ฀i c u b฀a฀t฀e d฀ ฀w i฀t฀h   ? ? ?฀ ฀c฀e฀l฀l฀ ฀l฀y฀s฀a฀t฀e฀ ȋ ? ? ?Ǧ ? ? ?฀  ?฀L฀ ฀o฀f฀ ฀l฀y฀s฀a฀t฀e฀ ฀f฀o฀r ฀e฀x฀o฀g฀e n o u฀s฀l y฀ ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀p฀r฀o฀t e i n sǢ฀  ?Ǧ ?฀ ฀m g  ฀o f฀  ? ? ?฀ ฀s฀(฀e฀L฀a฀ ฀c฀e฀l฀l฀ ฀l฀y฀s฀a฀t฀e฀ ฀f฀o฀r฀ ฀e฀n฀d฀o฀g฀e฀n฀o฀u฀s฀l฀y฀ ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀p฀r฀o฀t฀e฀i฀n sȌ฀ f o r฀  ?฀ h  a t Ǐ฀C฀ w฀i฀t฀h฀  ? ? ?฀ ฀a฀g฀i฀t฀a฀t฀i฀o฀nǤ฀ ฀B฀o฀u฀n฀d฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀w฀e฀r฀e฀ ฀e฀l฀u฀t e฀d฀ ฀i n  S D฀S฀ ฀s a m฀p฀l฀e฀ ฀b฀u฀f฀f฀e฀r฀ ฀a฀n฀a฀l฀y฀z฀e฀d฀ b y฀ ฀S D฀SǦ ? ? ?฀ ฀P฀A฀G฀E฀ ฀w฀i฀t฀h฀ ฀W฀e฀s฀t฀e฀r฀n฀ ฀b฀l฀o฀t฀t฀i฀n฀gǤ฀ ฀P฀r฀o฀te฀i n฀s฀ f r o m฀ ฀r฀a฀t฀ l i฀v฀e฀r฀ ฀G฀o฀l฀g฀i฀ ฀m฀e฀m฀b฀r฀a฀n e s   ? ?ǡ฀ ฀w฀e r e   ? ? ?฀ ฀e฀x฀t฀r฀a฀c฀t฀e฀d฀ ฀i฀n฀ ฀(฀K฀M฀T฀ ฀b฀u฀f฀f฀e฀r฀ ȋ ? ?฀ ฀m฀M฀ ฀(฀E฀P฀E฀SǦ฀K฀O฀(฀ ฀p฀(฀  ?Ǥ ?ǡ฀  ? ? ?฀ ฀m฀M฀ ฀K฀O฀A฀cǡ฀  ?฀ ฀m฀M฀  ? ? ?฀ ฀M฀g฀C฀l ?ǡ   ?Ǥ ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀T฀r฀i฀t฀o฀n฀ ฀XǦ ? ? ?Ȍǡ฀ ฀peǦ฀c฀l฀e฀a฀r฀e฀d฀ ฀b฀y฀ ฀c฀e฀n฀t฀r฀i฀f฀u฀g฀a฀t฀i฀o฀n฀ ฀a฀t฀  ? ?   ? ? ?฀ ฀x฀g   ? ? ?฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀  ?Ǐ฀C฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀u฀p฀e฀r฀n฀a฀t฀a฀n t฀ ฀w a s  ฀u e d  ฀f฀o฀r฀ ฀p฀u฀l฀l฀d฀o฀w฀n฀ ฀r฀e฀a฀c฀t i o ฀sǡ  ฀a฀s฀  ? ? ?฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀a฀b฀o฀v฀eǤ฀ ฀F฀o฀r฀ ฀d฀i฀r฀e฀c฀t฀ ฀b฀i฀n฀d฀i n g a s s a y s฀ b e t w฀e฀e฀n฀ ฀G฀S฀TǦ฀t฀a฀g฀g฀e฀d฀ ฀an฀d  ฀M B PǦ฀t฀a฀g g e d   ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀sǡ฀  ? ?฀  ?฀g฀ ฀o฀f฀ ฀G฀S฀TǦ฀t฀a฀g฀g฀e฀d฀ ฀b฀a฀i฀t฀ ฀p฀r฀o฀t฀e i n  ฀b o u n d  ฀t฀o฀  ? ?฀  ?฀L฀ ฀o฀f฀ ฀g฀lu t฀a t h i n฀e  ฀r e s฀i n฀  ? ? ?฀ ฀w฀a฀s฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ?฀  ?฀g฀ ฀M฀B฀PǦ฀t฀a฀gg฀e d฀ p r฀o t฀e฀i฀n฀ i฀n฀ ฀(฀M฀N฀T฀ ฀b฀u฀f฀f฀e฀r฀ ฀s฀u฀p฀pl e m฀e n t฀e d   ? ? ?฀ ฀w฀i฀t฀h฀  ? ? ?฀  ?฀gȀ฀m฀l฀ ฀b฀o฀v฀i฀n฀e฀ ฀s฀e฀r฀u฀m฀ ฀a฀l฀b฀u฀m฀i฀n฀ ฀f o฀r฀  ?  ฀h฀ ฀a t฀  ?Ǐ C  ฀w฀i฀t฀h฀ ฀a฀g฀i฀t฀a฀t฀io฀nǤ฀ ฀B฀o u฀n d   ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀w฀e฀r฀e฀ ฀e฀l฀u฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀g฀l฀u฀t฀a฀t฀h฀i฀o฀n฀e฀ ฀b฀e฀a฀d฀s฀ ฀w฀i฀t฀h ฀e l฀u฀t฀i฀o฀n฀ ฀b฀u฀f฀f฀e฀r  ȋ ? ?฀ ฀m฀M   ? ? ?฀ ฀T฀r฀i฀sǦ฀C฀l฀ ฀p฀(฀  ?Ǥ ?ǡ฀  ? ?฀ ฀m฀M฀ ฀r฀e฀d฀u฀c฀e฀d฀ ฀g฀l฀u฀t฀a฀t฀h i฀o฀n฀eȌ฀ ฀f฀o฀r   ? ?฀ ฀m฀i฀nǡ฀ ฀f฀o฀l฀l฀o฀w฀e฀d b y   ? ? ?฀ ฀t฀r฀i฀c฀h฀l฀o฀r฀o฀a฀c฀e฀t฀i฀c฀ ȋ฀T฀C฀AȌ฀ ฀p฀r฀e฀c฀i฀p฀i฀t฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀a฀n฀a฀l฀y฀z฀e฀d฀ ฀b฀y฀ ฀S฀D฀SǦ P A G฀E฀ ฀w it฀h  W e฀s฀t฀e฀r฀n฀  ? ? ?฀ ฀b฀l฀o฀t฀t฀i฀n฀g฀ ฀o฀r฀ ฀C฀o฀o฀m฀a฀s฀s฀i฀e฀ ฀b฀l฀u฀e฀ ฀s฀t฀a฀i฀n฀i฀n฀gǤ฀ ฀U฀n฀c฀r฀o฀p฀p฀e฀d฀ ฀v฀e฀r฀s฀i฀o฀n฀s  ฀o฀f฀ ฀W e s tr n฀ ฀b฀l฀o฀t฀s฀ a r e฀  ? ? ?฀ ฀s฀h฀o฀w฀n฀ ฀i฀n฀ ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀  ?Ǥ฀  ? ? ?฀ 
฀  ? ?
฀  ? ? ?฀ 
Surface plasmon resonance.฀ ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀t฀h฀e฀ ฀P฀r฀o฀t฀e฀O฀n฀  ? ? ?฀ ฀X฀P฀R ? ?฀ ฀i฀n฀s฀t฀r฀u฀m฀e฀n฀t฀ ȋ฀B฀i฀oǦ฀R฀a฀d฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sȌ฀ ฀u฀s฀i฀n฀g฀ ฀t฀h฀e฀ ฀h฀i฀gh  ฀c a฀p a฀c฀i฀t฀y ฀G฀L (  c฀h฀i฀p  ȋ B฀i o฀  ? ? ?฀ ฀R฀a฀dȌǤ฀ ฀R฀u฀n฀n฀i฀n฀g฀ ฀b฀u฀f฀f฀e฀r฀ ฀w฀a฀s฀  ? ? ?฀ ฀m฀M฀ ฀N฀a฀C฀lǡ฀  ? ?฀ ฀m฀M฀ ฀(฀E฀P฀E฀Sǡ฀  ?Ǥ ? ? ฀ ȋ฀wȀ฀vȌ฀ T฀w฀e e nǦ ? ?ǡ฀  ? ? ?฀ ฀p฀(฀  ?Ǥ ?Ǥ฀ ฀T฀w฀o฀ ฀c฀h฀a฀n฀n฀e฀l฀s฀ ฀w฀e฀r฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀e฀d฀ ฀w i t฀h฀  ? ? ?฀ Ɋ L  o f   ? ?฀ ฀m฀M฀ ฀NǦ฀e฀t฀h฀y฀lǦ฀NB?Ǧȋ Ǧ ? ? ?฀ ฀d฀i฀m฀e฀t฀h฀y฀l฀a฀m฀i฀n฀o฀p฀r฀o฀p฀y฀lȌ฀ ฀c฀a฀r฀b฀o฀d฀i฀i฀m฀i฀d฀e฀ ȋ฀E฀D฀CȌ฀ ฀a฀n฀d฀  ?฀ ฀m฀M฀ ฀s฀u฀l฀f฀oǦ NǦ ? ? ?฀ ฀h฀y฀d฀r฀o฀x฀y฀s฀u฀c฀c฀i฀n฀i฀m฀i฀d฀e฀ ȋ฀s฀u฀l฀f฀oǦ฀N฀(฀SȌ฀ ฀at  ฀a฀ ฀f l o w  r a t฀e฀ ฀o f฀  ? ?฀ Ɋ฀LȀ฀m฀i฀nǤ฀ ฀A฀n฀tiǦ M B P  a฀n฀t i฀b o฀d y   ? ? ?฀ ฀w฀a฀s฀ ฀b฀o฀u฀n฀d฀ ฀t฀o฀ ฀b฀o฀t฀h฀ ฀c฀h฀a฀n฀n฀e฀l฀s฀ ฀t฀o฀ ฀a฀ ฀f฀i n a฀l l e v e฀l฀ ฀o฀f฀ a฀p฀p r฀o฀xǤ฀  ? ? ? ? ?฀ ฀r฀e฀s p o n s฀e฀ ฀u฀n฀i฀t฀s฀ ȋ R฀UȌǤ฀  ? ? ?฀ ฀M฀B฀PǦ฀t฀a฀g฀g฀e฀d฀ ฀S฀c฀y฀l ?฀ ฀w฀a฀s฀ ฀t฀h฀e฀n฀ ฀c฀a฀p฀t฀u฀r฀e฀d฀ ฀o฀n฀ ฀t฀h฀e฀ ฀s฀e฀c฀o฀n฀d฀ ฀c฀h฀a฀n฀n฀e l฀ ฀o฀n฀l฀y฀ ฀to฀ a  f i n฀a฀l฀ ฀l e v฀e฀l   ? ? ?฀ ฀o฀f฀  ? ? ? ?฀ ฀R฀UǤ฀ ฀B฀i฀n฀d฀i฀n฀g฀ ฀o฀f฀ ฀G฀S฀TǦ฀t฀a฀g฀g฀e G O R฀A฀B  ฀v฀a฀r฀i฀a฀n฀t s฀ ฀t฀o฀ ฀b฀o฀t฀h฀ ฀c฀h฀a฀n฀n฀e฀l฀s  ฀a t   ? ?฀ ฀n฀M฀  ? ? ?฀ ฀c฀o฀n฀c฀e฀n฀t฀r฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀a฀ ฀f฀l฀o฀w฀ ฀r฀a฀t฀e฀ ฀o฀f฀  ? ? ?฀ Ɋ฀LȀ m i n  ฀w a s  a l฀l฀o฀w฀e฀d฀ ฀t฀o฀ ฀o฀c฀c฀u฀r฀ f o r฀  ? ? ?  s   ? ? ?฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y฀  ? ? ?฀ ฀s฀ ฀d฀i฀s฀a฀s฀s฀o฀c฀i฀a฀t฀i฀o฀nǡ฀ ฀u฀s฀i n g  t฀h e  ฀f฀i฀r฀s฀t฀ ฀c฀h฀a฀n฀n฀e฀l฀ ฀a฀s฀ ฀a฀ r฀e f฀e r e ฀c฀eǤ  ฀A฀l฀l฀  ? ? ?฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀s฀e฀n฀s฀o฀r฀g฀r฀a฀m฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀l฀l฀e฀c฀te dǡ฀ p r฀o c e฀s฀s฀e฀d  a฀n d฀ a n฀a฀l฀y฀z฀e฀d฀ ฀u฀s฀i฀ng  t h   ? ? ?฀ ฀i฀n฀t฀e฀g฀r฀a฀t฀e฀d฀ ฀P฀r฀o฀t฀e฀O฀n฀ ฀M฀a฀n฀a฀g฀e฀r฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ȋ฀B฀i฀oǦ฀R฀a฀d฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sȌǤ   ? ? ?฀ 
฀  ? ? ?฀ 
Liposome recruitment assay.฀ ฀A฀l฀l฀ ฀l฀i฀p฀i฀d฀s฀ ฀w฀e฀r฀e฀ ฀p฀u฀r฀c฀h฀a฀s฀e฀d฀ ฀f฀r฀o฀m฀ ฀A฀v฀a฀n฀t฀i฀ ฀P฀o฀l฀a฀r฀  ? ? ?฀ ฀L฀i฀p฀i฀d฀sǤ฀ ฀T฀o฀ ฀m฀a฀k฀e฀  ?฀ ฀m฀M฀ ฀f฀i฀n฀a฀l฀  ?฀G฀o฀l฀g฀i฀ ฀l฀i฀p฀i฀d ?฀ ฀m฀i฀x฀t฀u฀r฀e฀ ฀i฀n฀ ฀C (฀C฀l ?฀ t h฀e฀ ฀f฀o฀l฀l฀o฀w i n฀g฀ l฀i p฀i d s   ? ? ?฀ ฀w฀e฀r฀e฀ ฀u฀s฀e฀dǣ฀  ? ?฀ ฀m฀o฀l ?฀ ฀p฀h฀o฀s฀p฀h฀a฀t฀i฀d฀y฀l฀c฀h฀o฀l฀i฀n฀e฀ ȋ฀P฀CȌ฀ ฀f฀r฀o฀m฀ ฀b฀o฀v฀i฀n฀e฀ l v e rǡ฀  ? ?฀ m฀o฀l ?   ? ? ?฀ ฀p฀h฀o฀s฀p฀h฀a฀t฀i฀d฀y฀l฀e฀t฀h฀a฀n฀o฀l฀a฀m฀i฀n฀e฀ ȋ฀P฀EȌ฀ ฀f฀ro m฀ b v฀i n e  ฀l฀i฀v฀e฀rǡ   ?฀m฀o฀l ?฀ ฀p฀h฀o฀s฀p฀h฀a฀ti d฀y l s e r฀i n฀e฀  ? ? ?฀ ȋ฀P฀SȌ฀ ฀f฀r฀o฀m฀ ฀b฀o฀v฀i฀n฀e฀ ฀b฀r฀a฀i฀nǡ฀  ? ?฀ ฀m฀o฀l ?฀ p h o฀s฀p฀h฀a฀t฀i฀d y฀l i฀n฀o฀s฀i฀t฀o฀l฀ ȋ฀P฀)Ȍ฀ ฀f฀r฀o฀m฀ ฀b o v i฀n e  l i฀v฀e฀rǡ฀  ?฀  ? ? ?฀ ฀m฀o฀l ?฀ ฀s฀p฀h฀i฀n฀g฀o฀m฀y฀e฀l฀i฀n฀ ȋ฀S฀MȌ฀ ฀f฀r฀o฀m฀ ฀b฀o฀v฀i฀n฀e฀ ฀b฀r฀a฀i฀n฀ ฀a฀n฀d฀  ? ?฀ ฀m฀o฀l ?฀ c฀h฀o฀l e s t e฀r฀o฀l฀ ฀f r o m฀  ? ? ?฀ ฀w฀o฀o฀l฀ ฀g฀r฀e฀a฀s฀eǤ฀ ฀T฀h฀e฀ ฀l฀i฀p฀o฀s฀o฀m฀e฀ ฀s฀u฀s฀p฀e฀ns฀i฀o n  w฀a฀s฀ t฀h฀e฀n  ฀s฀u฀b฀j฀e฀c฀t฀e฀d฀ ฀t฀o฀ ฀f฀i฀v฀e ฀c฀y c฀l e s฀ ฀o฀f฀  ? ? ?฀ ฀f฀r฀e฀e฀z฀i฀n฀g฀ ฀a฀n฀d฀ ฀t฀h฀a฀w฀i฀n฀g฀ ฀u฀s฀i฀n฀g฀ ฀d฀r฀y฀ ฀i฀c฀e฀ ฀i฀n฀ ฀i฀s฀o฀p฀r฀o฀p฀a฀n฀o฀l฀ ฀a฀n d   ? ?Ǐ฀C฀ ฀w฀a t฀er  b hǤ฀ ฀F฀o฀r฀ ฀a฀  ? ? ?฀ ฀s฀i฀n฀g฀l฀e฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀tǡ฀  ? ? ?฀  ?฀M฀ ฀l฀i฀p฀o฀s฀o฀m฀e฀s฀ ฀w฀e฀r฀e฀ r฀e฀h y฀d฀r a t e฀d฀ ฀i฀n฀ ฀a฀s฀s฀a฀y฀ ฀b฀uf f฀e฀r฀ ȋ ? ? m฀M   ? ? ?฀ 
฀  ? ?
฀(฀E฀P฀E฀S฀ ฀p฀(฀  ?Ǥ ?ǡ฀  ? ? ?฀ ฀m฀M฀ ฀K฀O฀A฀cǡ฀  ?฀ ฀m฀M฀ ฀M฀g฀C฀l ?Ȍ฀ ฀a n d  ฀s฀i z฀e d฀ ฀v฀i฀a  ฀e฀x฀t฀r฀u฀s฀i฀o฀n฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀a฀  ? ? ?฀ ฀p฀o฀l฀y฀c฀a฀r฀b฀o฀n฀a฀t฀e฀ ฀f฀i฀l฀t฀e฀r฀ ฀w฀i฀t฀h฀ ฀a฀ ฀p฀o฀r฀e฀ ฀s฀i฀z฀e฀ ฀o฀f฀  ? ? ?฀ ฀n฀m฀ ȋ฀G฀E฀ ฀(฀e฀a฀l฀t฀h฀c a r฀eȌǤ฀ L฀i฀p฀o฀s฀o฀m e฀s฀ w฀e฀r e   ? ? ?฀ ฀t฀h฀e฀n฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀a฀t฀  ? ?Ǐ฀C฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀w฀i฀t฀h฀  ? ?฀  ?฀M฀ ฀M฀B฀PǦ฀S฀c฀yl ?฀ ฀o฀r฀ M฀B฀PǦ )P฀) P ? ?฀Aǡ฀  ? ?฀  ? M฀  ? ? ?฀ ฀r฀e฀c฀o฀m฀b฀i฀n฀a฀n฀t฀ ฀m฀o฀u฀s฀e฀ ฀c฀o฀a฀t฀o฀m฀e฀r฀ ฀i฀s฀o฀t฀yp e  ɀ ?Ƀ ?฀ ȋ฀C฀Mɀ ?Ƀ ?Ǣ  p r d u c e฀d฀ ฀i n฀ ฀S฀f ?  n s e c t  ฀c฀e฀l฀l฀s฀  ? ? ?฀ 
 ? ?Ȍ฀ ฀a฀n฀d฀  ?฀  ?฀M฀ ฀r฀e฀c฀o฀m฀b฀i฀n฀a฀n฀t฀ ฀NǦ฀m฀y฀r฀i฀s฀t฀o฀y฀l฀a฀t฀e฀d฀ ฀h฀u฀m฀a฀n฀ ฀A฀R฀F ?฀ ȋ฀p฀u฀r฀if฀i฀e฀d฀ ฀t฀o฀ n e a฀r฀  ? ? ?฀ ฀h฀o฀m฀o฀g฀e฀n฀e฀i฀t฀yȌǡ฀ ฀s฀o฀m฀e฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀y฀ ฀s฀u฀p฀p l e฀m฀e฀n฀t฀e d  ฀w฀i฀t h   ? ? ?฀  ?฀M฀ ฀G฀T฀Pɀ฀S฀ ฀i n฀ ฀a฀ ฀f฀i n฀a฀l   ? ? ?฀ ฀v฀o฀l฀u฀m฀e฀ ฀o฀f฀  ? ? ?฀  ?฀LǤ฀ ฀N฀e฀x฀tǡ฀ ฀s฀a฀m฀p฀l฀e฀s฀ ฀w฀e฀r฀e฀ ฀a฀d฀j฀u฀s฀t฀e฀d฀ ฀t฀o฀  ? ? ?  ȋ฀wȀ฀wȌ฀ s u฀c฀ro฀s฀eǡ  ฀o฀v฀e฀r l฀a฀i฀d฀  ? ? ?฀ ฀w฀i฀t฀h฀  ? ? ?฀  ?฀l฀  ? ? ?฀ ȋ฀wȀ฀wȌ฀ ฀s฀u฀c฀r฀o฀s฀e฀ ฀a฀n฀d฀ ฀b฀u฀f฀f฀e฀r฀ ฀a฀n฀d฀ ฀c฀e฀n฀t฀r฀if u g d฀ f o฀r   ?฀ ฀h฀ ฀a฀t   ?  ?ǡ ? ? ?฀ ฀x฀g฀  ? ? ?฀ ฀i฀n฀ ฀a฀ ฀S฀W ? ?฀ ฀r฀o฀t฀o฀r฀ ȋ฀B฀e฀c฀k฀m฀a฀n฀ ฀C฀o฀u฀l฀t฀e฀rȌǤ฀ ฀T฀h฀e฀ ฀t฀o฀p฀ ฀f฀r฀a฀c฀t฀i฀o฀n฀ ȋ ? ? ?฀ ?฀LȌ฀ ฀c฀on t฀a i n i฀n฀g฀  ? ? ?฀ ฀l฀i฀p฀o฀s฀o฀m฀e฀s฀ ฀w฀a฀s฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀dǡ฀ ฀d฀i฀l฀u฀t฀e฀d฀ ฀i n฀  ? ? ?฀  ? L  a s฀s a y  b u f f฀e฀rǡ฀ ฀p฀e฀l฀l฀e฀t฀e฀d  i฀n  ฀a฀ ฀T฀L A ? ?฀ r฀o฀t฀o฀r฀  ? ? ?฀ ȋ฀B฀e฀c฀k฀m฀a฀n฀ ฀C฀o฀u฀l฀t฀e฀rȌ฀ ฀f฀o฀r฀  ?฀ ฀h฀ ฀a฀t฀  ? ?ǡ ? ? ?฀ ฀x g฀ ฀a n฀d  a n l y฀z฀e฀d฀ ฀b฀y฀ ฀S฀D฀SǦ฀P฀A฀G฀E฀ ฀w฀i฀t h  W฀e฀s฀t฀e฀r n   ? ? ?฀ ฀b฀l฀o฀t฀t฀i฀n฀gǤ฀ ฀ ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Immunofluorescence microscopy.฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀o฀n฀ ฀gl a s s  c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀a฀n฀d฀  ? ? ?฀ ฀w฀a฀s฀h฀e฀d฀ ฀t฀w฀i฀c฀e฀ ฀w฀i฀t฀h฀ ฀P฀B฀S฀ ฀p฀r฀i฀o฀r฀ ฀t฀o฀ ฀f฀i฀x฀a฀t฀i฀o฀n฀ ฀i฀n฀  ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ  P F฀A฀ i฀n฀ P฀B฀S฀ ฀f฀o฀r฀  ? ?฀ m฀i฀n฀ ฀a t฀  ? ? ?฀ ฀R฀TǤ฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀w฀a฀s฀h฀e฀d฀ ฀w฀i฀t฀h฀ P฀B฀S฀ ฀a฀n฀d฀ ฀t  e x฀c e s฀s฀ ฀o฀f฀ ฀p฀a฀r฀a฀f฀o฀r฀m฀al d e h y d e฀ w฀a฀s฀  ? ? ?฀ ฀q฀u฀e฀n฀c฀h฀e฀d฀ ฀w฀i฀t฀h฀ ฀g฀l฀y฀c฀i฀n฀eǤ฀ ฀T฀h฀e฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀p฀e฀r฀m฀e฀a฀b฀i฀l฀i฀z฀e฀d฀ ฀b฀y฀  ?  ฀m i n  i nc฀u b a t i o฀n  i฀n   ? ? ?฀  ?Ǥ ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀T฀r฀i฀t฀o฀n฀ ฀XǦ ? ? ?฀ ฀i฀n฀ ฀P฀B฀S  ฀o฀r฀ ฀i฀n฀  ?Ǥ ? ? ? ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀S฀D฀S฀ ฀i฀n฀ ฀P฀B฀SǤ฀ C e l l฀s฀ ฀w฀e r฀e   ? ? ?฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ s o l u t i฀o฀n฀ ฀f฀o฀r฀  ?  h  ฀a฀t฀ ฀R฀T฀ ฀a฀n฀d฀ ฀i฀n฀c฀ub฀a t฀e d  t h r฀e e   ? ? ?฀ ฀t฀i฀m฀e฀s฀ ฀w฀i฀t฀h฀ ฀P฀B฀S฀ ฀f฀o฀r฀  ?฀ ฀m฀i฀nǤ฀ ฀T฀h฀e฀n฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀w฀e฀r฀e฀ ฀i฀n฀c฀ub฀a t฀e฀d฀ ฀f o฀r   ?  h  ฀w i฀t฀h  ฀s฀e฀c฀o฀n d a r y฀  ? ? ?฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀ ȋ฀o฀f฀t฀e฀n฀ ฀s฀u฀p฀p฀l฀e฀me n฀t e d  ฀w i t h  ? ? ?  ฀n฀gȀ฀m฀L฀ ฀o฀f฀ ฀t฀h฀e฀ ฀D฀N฀Ad y  (฀o฀e฀c฀h s t฀  ? ? ?฀  ? ? ? ? ?Ȍ฀ ฀a฀n฀d฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀t฀h฀r฀e฀e฀ ฀t฀i฀m฀e฀s฀ w฀i฀t฀h฀ ฀P฀B฀S฀ ฀f o฀r฀  ?฀ ฀m฀i฀n฀ ฀a฀n฀d฀ ฀t฀w฀i฀c฀e฀ ฀in ฀d฀d฀( ? ?  f฀o฀r฀  ?฀  ? ? ?฀ ฀m฀i฀nǤ฀ ฀C฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀w฀e฀r฀e฀ ฀d฀r฀i฀e฀d฀ ฀b฀e฀f฀o฀r฀e฀ m฀o฀u฀n฀t฀i฀n฀g  ฀i฀n฀ ฀M฀o w i฀o฀l฀  ?Ǧ ? ?฀ ȋ ?Ǥ ?฀ ฀M  T r i sǦ฀C฀l฀ ฀p฀(฀  ? ? ?฀  ?Ǥ ?ǡ฀  ? ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀M฀o฀w฀i฀o฀l฀  ?Ǧ ? ?ǡ฀  ? ? ?฀ ȋ฀w฀tȀ v o฀lȌ฀ ฀g฀l฀y฀c฀e฀r฀o฀lȌǤ฀ ฀P฀r฀e฀p฀a฀r฀e฀d฀ s l i฀d฀e฀s฀ ฀w฀e฀r฀e฀  ? ? ?฀ 
฀  ? ?
฀a฀n฀a฀l฀y฀s฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀a฀n฀ ฀O฀l฀y฀m฀p฀u฀s฀ ฀B฀X ? ?฀ ฀u฀p฀r฀i฀g฀h฀t฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀e฀ ฀e฀q฀u฀i฀p฀p฀e฀d฀ ฀w฀i฀t h a฀ ฀M฀i฀c฀r฀o฀M a฀x   ? ? ?฀ ฀c฀o฀o฀l฀e฀dǡ฀ ฀s฀l฀o฀wǦ฀s฀c฀a฀n฀ ฀C฀C฀D฀ ฀c฀a฀m฀e฀r฀a฀ ȋ฀P฀r฀i฀n฀c฀e฀t฀o฀n฀ ฀)฀n฀s฀t฀r฀u฀m฀e฀n฀t฀sȌ฀ ฀d฀r฀i฀v฀e฀n  ฀b฀y฀ ฀M฀e t฀a฀v฀i฀e฀w฀  ? ? ?฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ȋ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀)฀m฀a฀g฀i฀n฀g฀ ฀C฀o฀r฀p฀o฀r฀a฀t฀i฀o฀nȌǤ฀ ฀)฀m฀a฀g฀e฀s฀ ฀w฀e฀r฀e  p r o c e฀s s e฀d฀ u i n g  ฀)฀m a g฀e฀J฀  ? ? ?฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ȋ฀M฀a฀c฀B฀i฀o฀p฀h฀o฀t฀o฀n฀i฀c฀sȌǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
STED microscopy.฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀o฀n฀ ฀p฀r฀e฀c฀i฀s฀i฀o฀n฀ ฀g฀l฀a฀s฀s฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ȋ฀N฀oǤ  ?Ǥ ?฀(Ǣ   ? ? ?฀ ฀P฀a฀u฀l฀ ฀M฀a฀r฀i฀e฀n฀f฀e฀l฀dȌǡ฀ ฀f฀i฀x฀e฀d฀ ฀a฀n฀d฀ ฀s฀t฀a฀in e d฀ ฀a s  ฀d฀e฀s c r฀i฀b฀e d  ฀a฀b฀o฀v฀eǤ฀ ฀)฀m฀a฀g฀e฀s฀ w฀e฀r฀e  ฀c฀o฀l฀l e c t e d  ฀o฀n   ? ? ?฀ ฀a฀ ฀L฀e฀i฀c฀a฀ ฀T฀C฀S฀ ฀S฀P ?฀ ฀A฀O฀B฀S฀ ฀i฀n฀v฀e฀r฀t฀e฀d฀ ฀g฀S฀T฀E D  ฀m฀i฀c฀r฀o฀s฀c฀o฀p  ฀u s i฀n฀g฀ ฀a฀  ? ? ?฀xȀ ?Ǥ ? ?  P l a n฀ A p฀o฀  ? ? ?฀ ฀o฀b฀j฀e฀c฀t฀i฀v฀eǤ฀ ฀T฀h฀e฀ ฀c฀o฀n฀f฀o฀c฀a฀l฀ ฀s฀e฀t฀t฀i฀n฀g฀s฀ ฀w฀e฀r฀e฀ ฀a฀s฀ ฀f฀o฀l฀l฀o฀w฀sǡ฀ ฀pi n h฀o฀l฀e฀  ?  A i ry  u n฀i tǡ  s c a n  ฀s p e e฀d฀  ? ? ?฀  ? ? ?฀(฀z฀ ฀u฀n฀i฀d฀i฀r฀e฀c฀t฀i฀o฀n฀a฀l฀ ฀a฀n฀d฀ ฀f฀o฀r฀m฀a฀t฀  ? ? ? ?฀ ฀x฀  ? ? ? ?Ǥ฀ ฀S฀T฀E฀D฀ ฀i฀m฀a฀g฀e s  ฀w฀e฀r฀e฀ ฀c฀o฀l l e c t e฀d  u฀s฀i฀n฀g฀  ? ? ?฀ ฀h฀y฀b฀r฀i฀d฀ ฀d฀e฀t฀e฀c฀t฀o฀r฀s฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀d฀e฀t฀e฀c฀t฀i฀o฀n฀ ฀m฀i฀r฀r฀o฀r฀ s฀e฀t฀t i฀n฀g฀sǢ  A฀l฀e x aǦ ? ? ?ǣ฀  ? ? ?Ǧ ? ? ?฀  ? ? ?฀ ฀n฀mǢ฀ ฀A฀l฀e฀x฀aǦ ? ? ?ǣ฀  ? ? ?Ǧ ? ? ?฀ ฀n฀mǢ฀ ฀A฀l฀e฀x฀aǦ ? ? ?ǣ ? ? ?Ǧ ? ? ?฀ ฀n฀m฀ ฀u฀s฀i฀n฀g฀ ฀t฀h฀e฀  ? ? ?  ฀n฀mǡ฀    ?฀  ? ? ?฀ ฀n฀m฀ ฀a฀n฀d฀  ? ? ?฀ ฀n฀m฀ ฀e฀x฀c฀i฀t฀a฀t฀i฀o฀n฀ ฀l฀a฀s฀e฀r฀ ฀l฀i฀n฀e฀s฀ ฀a฀n฀d฀  ? ? ?฀ ฀n฀mǡ฀  ? ? ? ฀n฀m  n฀d฀  ? ? ? ฀n฀m  d฀e฀p฀l฀e฀t฀i฀o฀n฀  ? ? ?฀ ฀l฀a฀s฀e฀r฀ ฀l฀i฀n฀e฀sǡ฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀yǤ฀ ฀S฀T฀E฀D฀ ฀i m฀a฀g฀e฀s฀ ฀w฀e฀r e฀ ฀c฀o฀l฀l e c฀t฀e฀d฀ ฀s฀e฀q฀u฀e฀n฀t฀i฀al l y  a n d฀  ? ? ?฀ ฀d฀e฀c฀o฀n฀v฀o฀l฀v฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀(฀u฀y฀g฀e฀n฀s฀ ฀P฀r฀o฀f฀e฀s฀s฀i฀o฀n฀a฀l฀ ȋ฀S฀c฀i฀e฀n฀t฀i฀f฀i฀c฀ ฀V฀o฀l฀u฀m e  ฀)฀m a g i฀n gȌǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Fluorescence recovery after photobleaching (FRAP).฀ ฀(฀e฀L฀a฀ ฀G฀F฀PǦ฀G฀a฀l฀N฀a฀c฀T ?ǡ฀  ? ? ?฀ ฀(฀e฀L฀a฀M฀ ฀G฀F฀PǦ฀G฀O฀R฀A฀B฀ ฀o฀r฀ ฀(฀e฀L฀a฀M฀ ฀c฀e฀l฀l฀s฀ ฀t฀r a n฀s฀i e฀n฀t l y  ฀e฀x฀p฀r e s฀i฀n฀g฀ ฀G฀F฀PǦ฀S฀c฀y฀l ?฀ w฀e฀r฀e  ฀g฀r฀o w n   ? ? ?฀ ฀i฀n฀  ? ?฀m฀m฀ ฀g฀l฀a฀s฀s฀ ฀b฀o฀t฀t฀o฀m฀e฀d฀ ฀d฀i฀s฀h฀e฀s฀ ȋ฀M฀a฀t฀T฀e฀k฀ ฀C฀o฀r฀p฀o฀r฀a฀t฀i฀o฀nȌǤ฀ ฀T฀h฀e฀ ฀m฀e฀d฀i฀u฀m฀ ฀w a s   ? ? ?฀ ฀c฀h฀a฀n฀g฀e฀d฀ ฀t฀o฀ ฀C฀O ?Ǧ i฀n d e p฀e฀n฀d฀e฀n฀t฀ ฀m฀e฀d฀i฀u฀m฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀ ฀F฀B฀S฀ ฀a฀n฀d฀  ?฀ ฀m฀M฀ ฀LǦ ? ? ?฀ ฀g฀l฀u฀t฀a฀m฀i฀n฀e฀ ฀j฀u฀s฀t฀ ฀b฀e฀f฀o฀r฀e฀ ฀F฀R฀A฀P฀ ฀a฀n฀a฀l฀y฀s฀i฀sǤ฀ ฀)฀m฀a฀g฀e฀s฀ ฀w฀e฀r฀e฀ ฀a฀c฀q฀u฀i฀r฀e฀d฀ u฀s i n g a  C S UǦ฀X ?฀  ? ? ?฀ ฀s฀p฀i฀n฀n฀i฀n฀g฀ ฀d฀i฀s฀c฀ ฀c฀o฀n฀f฀o฀c฀a฀l฀ ȋ฀Y฀o฀k฀a฀g฀o฀w฀aȌ฀ ฀o฀n฀ ฀a฀ ฀Z฀e฀i฀s฀s  ฀A x i฀oǦ O b฀s฀e฀r฀v฀e฀r฀ ฀Z ?฀ ฀m฀i c r s฀c฀o p e  ฀w i t h฀  ? ? ?฀ ฀a฀  ? ? ?฀xȀ ?Ǥ ? ?฀ ฀n฀u฀m฀e฀r฀i฀c฀a฀l฀ ฀a฀p฀e฀r฀t฀u฀r฀e฀ ฀oi l  ฀i฀m m฀e฀r฀s฀i฀o฀n฀ ฀T฀)฀R฀F฀ ฀o฀b฀j฀e฀c฀t฀i฀v฀e฀ ȋ฀O฀ly฀m p฀u฀sȌǡ฀ E v฀o฀l฀v฀e฀  ? ? ?฀ 
฀  ? ?
฀E฀M฀C฀C฀D฀ ฀c฀a฀m฀e฀r฀a฀ ȋ฀P฀h฀o฀t฀o฀m฀e฀t฀r฀i฀c฀sȌ฀ ฀a฀n฀d฀ ฀m฀o฀t฀o฀r฀i฀z฀e฀d฀ ฀X฀Y฀Z฀ ฀s฀t฀a฀g฀e฀ ȋ฀A฀p p l฀i฀e฀d฀ ฀S฀ci n t i f฀i฀c฀  ? ? ?฀ ฀)฀n฀s฀t฀r฀u฀m฀e฀n฀t฀a฀t฀i฀o฀nȌǤ฀ ฀T฀h฀e฀  ? ? ?฀n฀m฀ ฀l฀a฀s฀er  ฀w฀a฀s฀ ฀c฀o฀n฀t฀r฀o l e d  ฀u฀s฀i฀n฀g฀ ฀a฀n฀ ฀A฀O฀T฀F฀ ฀t฀h฀r฀o฀u฀g h  ฀t฀h e   ? ? ?฀ ฀l฀a฀s฀e฀r฀s฀t฀a฀c฀k฀ ȋ฀)฀n฀t฀e฀l฀l฀i฀g฀e฀n฀t฀ ฀)฀m฀a฀g฀i฀n฀g฀ ฀)฀n฀n฀o฀v฀a฀t฀i฀o฀n฀sȌ฀ ฀a฀l฀l฀o฀w฀i฀n฀g฀ ฀b฀o฀t฀h฀ r฀a p฀i฀d฀ Ǯ฀s฀h฀u t t e r฀i฀n฀gǯ฀ ฀o f฀  ? ? ?฀ ฀t฀h฀e฀ ฀l฀a฀s฀e฀r฀ ฀a฀n฀d฀ ฀a฀t฀t฀e฀n฀u฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ l a s฀e฀r฀ p o w฀e฀rǤ฀ ฀F฀R A฀P฀ w฀a฀s฀ ฀c฀a฀r฀r฀i฀e฀d฀ o u t a t   ? ?Ǐ C u s i n g฀  ? ? ?฀ ฀t฀h฀e฀ ฀F฀R฀A฀P฀ ฀i฀m฀a฀g฀i฀n฀g฀ ฀m฀o฀d฀u฀l฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀S฀l฀i฀d฀e฀b฀o฀o฀k฀ a฀p฀p฀l฀i฀c฀a฀t฀i฀o฀n฀ ȋ฀)฀n฀t฀e฀l฀l฀i฀g฀en฀t฀ ฀)฀m a g i฀n฀g   ? ? ?฀ ฀)฀n฀n฀o฀v฀a฀t฀i฀o฀n฀sȌǤ฀ ฀A฀  ?฀  ?฀m฀ ฀r฀e฀c฀t฀a฀n฀g฀u฀l฀a฀r฀ ฀r฀e g฀i฀o n฀ o f  i฀n฀t฀e฀r฀e฀s฀t฀ ȋ฀R฀O฀)Ȍ฀ ฀w฀a฀s฀ ฀de f i฀n e d ฀a฀n฀d฀  ? ? ?฀ ฀p฀h฀o฀t฀o฀b฀l฀e฀a฀c฀h฀e฀d฀ ฀a฀t฀ ฀a฀ ฀h฀i฀g฀h฀ ฀l฀a฀s฀e฀r฀ ฀p฀ow฀e฀r฀ ฀t฀o฀ ฀r฀e฀s฀u฀l฀t฀ ฀i฀n฀  ? ? ? ?฀ ฀r฀e฀d฀u฀c฀t฀i฀o฀n฀ i n  f l฀u฀o s c฀e n c e   ? ? ?฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀yǤ฀ ฀R฀e฀c฀o฀v฀e฀r฀y฀ ฀w฀a฀s฀ ฀m฀o฀n฀i฀t฀o฀r฀ed  ฀b฀y  ฀m e u฀r i฀n฀g  ฀f฀l฀u฀o฀r฀e฀s฀c฀e฀n฀c฀e฀ ฀i฀n฀te n s i t฀y฀ a t   ?Ǧ฀s฀  ? ? ?฀ ฀i฀n฀t฀e฀r฀v฀a฀l฀s฀ ฀f฀o฀r฀ ฀a฀ ฀t฀o฀t฀a฀l฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀  ?฀ ฀m฀i฀nǤ฀ ฀F฀R฀A฀P฀ ฀r฀e฀c฀o฀v฀e฀r฀y฀ ฀c฀u฀r฀v e s฀ ฀w e r฀e฀ ฀a n฀a฀l฀y z e d  ฀u s฀i฀n฀g฀  ? ? ?฀ ฀F฀R฀A฀P฀A฀n฀a฀l฀y฀s฀e฀r฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ȋ฀h฀t฀t฀pǣȀȀ฀a฀c฀t฀i฀n฀s฀i฀mǤ฀u฀n฀iǤ฀l฀uȀǢ฀ ฀U฀n฀i฀ve r s i t y฀ ฀o฀f฀ Lu x e m b฀o฀u฀r฀gǡ   ? ? ?฀ ฀L฀u฀x฀e฀m฀b฀o฀u฀r฀gȌǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Metabolic labeling with alkyne-tagged sialic acid. NǦȋ ?Ǧ฀p฀e฀n฀t฀y฀n฀o฀y฀lȌ฀  ? ? ?฀ ฀m฀a฀n฀n฀o฀s฀a฀m฀i฀n฀e฀ ȋ฀M฀a฀n฀N฀A฀lȌ฀ ฀w฀a฀s฀ ฀s฀y฀n฀t฀h฀e฀s฀i฀z฀e฀d฀ ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀ ฀t฀o฀ ฀o฀p฀ti m฀i฀z฀e฀d฀ ฀p฀r฀oc e d฀u฀r฀e฀s฀  ? ?Ǥ   ? ? ?฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀i฀n฀ ฀D฀M฀E฀M฀ ฀s฀u฀p฀p฀l฀e฀me t e d  w฀i t฀h฀  ? ? ?฀ F B S฀ a฀n฀d฀  ?฀ ฀m฀M฀ ฀LǦ฀g฀l฀u฀t฀a m฀i฀n฀e฀  ? ? ?฀ ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀  ? ? ?฀  ?฀M฀ ฀o฀f฀ ฀M฀a฀n฀N฀A฀l฀ ฀f฀o฀r฀  ??  ฀h฀ ฀b฀e฀f฀o฀r฀e฀ f฀i฀x฀a t฀i฀o฀n฀ ฀o฀f฀ ฀c฀e฀l฀l฀s฀ ฀w฀i t h฀  ? ?  ȋ w฀tȀ v o฀lȌ฀  ? ? ?฀ ฀P฀F฀AǤ฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀p฀e฀r฀m฀e฀a฀b฀i฀l฀i฀z฀e฀d฀ ฀i฀n฀ ฀P฀B฀S฀ ฀w฀i฀t฀h฀  ?Ǥ ? ?฀ ฀T฀r฀i฀t฀o฀n฀ ฀XǦ ? ? ?฀ f o r฀  ?  m฀i฀n฀ a฀n฀d฀  ? ? ?฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀  ?฀LȀ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀ ฀o฀f฀ ฀a฀ ฀f฀r฀e฀s฀h฀l฀y฀ ฀p฀r฀e฀p฀a฀re d  ฀c฀l฀i฀c฀k฀ ฀s฀o฀lu t i o฀n฀ ȋ ? ? ?  ฀m฀M฀  ? ? ?฀ ฀K ?฀(฀P฀O ?ǡ   ?Ǥ ?฀ ฀m฀M฀ ฀s฀o฀d฀i฀u฀m฀ ฀a฀s฀c฀o฀r฀b฀a฀t฀eǡ฀  ? ? ?฀  ?฀M฀ ฀C฀u฀S฀O ?ǡ฀  ?Ǥ ?฀ ฀m฀M  ฀B฀T฀T฀A Aǡ   ? ?   ?฀M฀  ? ? ?฀ ฀A฀z฀i฀d฀o฀F฀l฀u฀o฀r฀  ? ? ?ȌǤ฀ ฀C฀o฀p฀p฀e฀rǦ฀c฀a฀t฀a฀l฀y฀z฀e฀d฀ ฀a฀z฀i฀d฀eǦ฀a฀l฀k฀y฀n฀e฀ ȏ ?BY ?BY ?Ȑ฀ c y c l o a d฀d฀i฀t฀i฀o฀n฀ ȋ C u A฀A฀CȌ฀  ? ? ?฀ ฀w฀a฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀i฀n฀ ฀t฀h฀e฀ d a฀r฀k฀ ฀a฀t  r฀o o m฀ ฀t฀e฀m p e฀r฀a฀t฀u฀r฀e฀ ฀w฀i฀t฀h฀ ฀ge n t฀l e  s h a฀k฀i n gǤ฀  ? ? ?฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀s฀t฀a฀i฀n฀e฀d฀ ฀w฀i฀t฀h฀ ฀a฀n฀t฀i฀b฀o฀d i฀e฀s  ฀a฀s฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀a฀b฀o฀v฀eǤ฀ ฀)฀m฀ag e s w฀e฀r฀e   ? ? ?฀ ฀a฀c฀q฀u฀i฀r฀e฀d฀ ฀o฀n฀ ฀a฀ ฀T฀i฀ ฀i฀n฀v฀e฀r฀t฀e฀d฀ ฀m฀i฀c฀r฀o฀s฀co฀p฀e฀ ȋ N i k o nȌ฀ ฀u฀s฀i n g฀ a  x ? ?Ȁ ?Ǥ ? ?฀ ฀Pl a n฀ A฀p฀o฀  ? ? ?฀ ฀o฀b฀j฀e฀c฀t฀i฀v฀eǡ฀ ฀P฀r฀o฀s฀c฀a฀n฀ ฀)฀)฀ ฀m฀o฀t฀o฀r฀i฀z฀e฀d฀ ฀s฀t฀a฀g฀e฀ ȋ฀P฀r฀i฀o฀r฀ ฀S฀c฀i฀e฀n฀t฀i฀f฀i cȌ฀ a n฀d฀ ฀R ? ฀C฀C D  c a m฀e฀r฀a฀  ? ? ?฀ 
฀  ? ?
ȋ฀Q฀)฀m฀a฀g฀i฀n฀gȌǤ฀ ฀A฀ ฀S฀p฀e฀c฀t฀r฀a฀X฀ ฀L฀E฀D฀ ฀l฀i฀g฀h฀t฀ ฀e฀n฀g฀i฀n฀e฀ ȋ฀L฀u฀m e n฀c฀o฀r฀eȌǡ฀ ฀q฀u฀a฀d฀ ฀d฀i฀c฀h฀ro i฀c฀ ȋ S฀e฀m r฀o฀c฀kȌ฀  ? ? ?฀ ฀a฀n฀d฀ ฀m฀o฀t฀o฀r฀i฀z฀e฀d฀ ฀e฀m฀i฀s฀s฀i฀o฀n฀ ฀f฀i฀l฀t฀e฀r฀ ฀w฀h฀e฀e฀l฀ ȋ฀P฀r฀i฀o฀r฀ ฀S฀c฀i฀e n t i f฀i฀cȌ฀ ฀w฀i฀t฀h฀ ฀s฀i฀ng e  b a฀n d฀p฀a฀s฀s฀  ? ? ?฀ ฀f฀i฀l฀t฀e฀r฀s฀ ฀f฀o฀r฀ ฀F฀)฀T฀Cǡ฀ ฀T฀R฀)฀T฀C฀ ฀a฀n฀d฀ ฀C฀y ?฀ ȋ฀S฀e฀m฀r฀o฀c฀kȌ฀ ฀w e r e฀ ฀u฀s฀e d฀ ฀t฀o฀ ฀c฀o฀l฀l฀e฀c฀t฀ ฀i฀m a g e฀ s e฀q฀u฀e฀n฀c s   ? ? ?฀ ฀a฀t฀ ฀e฀a฀c฀h฀ ฀p฀o฀s฀i฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀t฀i฀l฀eǤ฀ ฀)฀m฀a฀g฀e฀s฀ ฀w฀e฀r฀e฀ ฀a฀c฀q฀u฀i฀r฀e฀d฀ ฀a฀n฀d฀ ฀t฀h฀e n  a l฀ig n e d฀ a n d  ฀s฀t i฀t฀c฀h฀e฀d฀  ? ? ?฀ ฀u฀s฀i฀n฀g฀ ฀N฀)฀S฀ ฀E฀l฀e฀m฀e฀n฀t฀s฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ȋ฀N฀i฀k฀o฀nȌǤ฀ ฀T฀h฀e฀s฀e฀ ฀s฀t฀i฀t฀c฀h฀e฀d฀ ฀i฀m a฀g฀e฀s฀ ฀w฀e฀r฀e฀ t h e฀n  ฀e฀x฀p o฀r฀t d   ? ? ?฀ ฀a฀s฀ ฀a฀ ฀s฀i฀n฀g฀l฀e฀ ฀T฀)฀F฀F฀ ฀i฀m฀a฀g฀e฀ ฀f฀o฀r฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀p฀r฀o฀c฀e฀s฀s฀i฀n฀g฀ ฀i฀n฀ ฀F฀i฀j฀i฀ ฀s฀o฀f฀t฀w a r eǤ ฀T h฀e฀ a m฀o฀u฀n t  ฀o฀f฀  ? ? ?฀ ฀i฀n฀t฀r฀aǦ฀G฀o฀l฀g฀i฀ ฀i฀n฀c฀o฀r฀p฀o฀r฀a฀t฀e฀d฀ ฀a฀l฀k฀y฀n฀eǦ฀t฀a฀g฀g฀e฀d฀ ฀s฀i฀a฀l i c  a c i฀d฀ ฀w฀a฀s฀ ฀m฀e฀a฀s฀u฀r฀e฀d b y  c฀o m p a r฀i n g   ? ? ?฀ ฀f฀l฀u฀o฀r฀e฀s฀c฀e฀n฀c฀e฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀y฀ ฀l฀e฀v฀e฀l฀s฀ ฀w฀i฀t฀h฀ ฀r฀e฀f฀e฀r฀e฀n฀c฀e฀ ฀t฀o฀ ฀t฀h฀e฀ ฀G฀o l g i฀ ฀m a r k e฀r  T฀G N ? ?Ǥ฀ ฀G฀O R฀A฀B฀  ? ? ?฀ ฀s฀t฀a฀i฀n฀i฀n฀g฀ ฀w฀a฀s฀ ฀e฀m฀p฀l฀o฀y฀e฀d฀ ฀t฀o฀ ฀d฀i฀s฀c฀r฀i฀mi n฀a฀t฀e฀ ฀b฀e฀t฀w e e n  W฀T฀ ฀a฀n฀d฀ ฀G฀O฀ ฀f฀i฀b฀r฀o฀b฀l฀a t sǤ   ? ? ?฀ 
฀  ? ? ?฀ 
Immunofluorescence-based lectin-binding assays. ฀T฀h฀e฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀m฀e฀t฀h฀o฀d฀ ฀w฀a฀s฀  ? ? ?฀ ฀a฀d฀a฀p฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀W฀i฀l฀l฀e฀t฀ et al.   ? ?Ǥ฀ ฀(฀u฀m a n฀ d฀e฀r฀m฀a฀l฀ ฀f฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀o฀n฀ ฀g฀l฀a฀s฀s฀  ? ? ?฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀t฀o฀  ? ? ?฀ ฀c฀o฀n฀f฀l฀u฀e฀n฀c฀yǤ฀ ฀C฀el฀l฀s฀ ฀w e r e  r i฀n฀s฀e฀d฀ ฀t฀w฀i฀c฀e฀ ฀w฀i฀t฀h฀ ฀p฀r฀eǦh i l l e d  P B฀S  a n d฀  ? ? ?฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀i฀t฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀i฀n฀ ฀o r d e฀r฀ ฀t฀o฀ ฀p฀r e฀v e฀n฀t฀ ฀e฀n฀d฀o฀c฀y฀t฀o฀s฀i฀s฀ ฀o฀f฀ g l y c o s y l฀a t฀e d   ? ? ?฀ ฀p฀l฀a฀s฀m฀a฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀sǤ฀ ฀N฀e฀x฀tǡ฀ ฀c฀e l l s  ฀w e r e฀ i฀n c฀u฀b฀a฀t฀e฀d฀ ฀i฀n฀ ฀F฀)฀T฀CǦ฀c฀on฀j u g a t฀e฀d฀  ? ? ?฀ 
Maackia amurensis฀ ȋ฀M฀A฀LȌ฀ ฀o฀r฀ Sambucus Nigra฀ ȋ฀S฀N฀AȌ฀ ฀l฀e฀c฀t฀i฀n฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀ ȋ ? ?฀  ?฀gȀ฀m฀LǢ฀  ? ? ?฀ ฀V฀e฀c฀t฀o฀r฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sȌ฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀c฀o฀l฀d฀ ฀r฀o฀o฀mǤ฀ ฀C฀o฀v฀e฀r฀s฀l฀i p฀s  w er฀e  w฀a฀s฀h฀e d  ฀t฀h r e e   ? ? ?฀ ฀t฀i฀m฀e฀s฀ ฀w฀i฀t฀h฀ ฀p฀r฀eǦ฀c฀h฀i฀l฀l฀e฀d฀ ฀P฀B฀S฀ ฀a฀n฀d฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀p฀r฀eǦ฀c฀h฀i฀ll e d   ? ?฀ ȋ฀wtȀ v o฀lȌ฀ ฀P฀F A   ? ? ?฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀ ฀p฀r฀e฀p฀a฀r฀e฀d฀ ฀i฀n฀ ฀P฀B฀S฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀nǤ  ฀C e l฀l s฀ ฀w฀e r e  ฀w฀a s฀h฀e฀d฀ ฀t฀h฀r฀e฀e฀ ฀t฀i฀m฀e s w i t h  ฀P B S   ? ? ?฀ ฀a฀n฀d฀ ฀e฀x฀c฀e฀s฀s฀ ฀P฀F฀A฀ ฀w฀a฀s฀ ฀q฀u฀e฀n฀c฀h฀e฀d฀ ฀b฀y฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀g฀l฀y฀c฀i฀n฀eǤ ฀C o฀v e฀r฀s฀l฀i฀p฀s฀ ฀w฀e฀r e  ฀w a฀s฀h฀e฀d   ? ? ?฀ ฀w฀i฀t฀h฀ ฀d฀d฀( ? ?ǡ  ฀l฀e฀f฀t฀ ฀a฀t฀ ฀R฀T฀ ฀t฀o฀ ฀d฀r฀y฀ ฀a฀n฀d฀ ฀m฀o฀u฀n฀t฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀M฀o฀w฀i฀o฀l฀  ?Ǧ ? ?Ǥ฀ ฀S฀a฀m฀p฀l฀e฀s  w฀e฀re   ? ? ?฀ ฀i฀m฀a฀g฀e฀d฀ ฀o฀n฀ ฀a฀ ฀T฀i฀ ฀i฀n฀v฀e฀r฀t฀e฀d฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀e฀ ȋ฀N฀i฀k฀o฀nȌǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
฀  ? ?
Flow cytometry.฀ ฀(฀u฀m฀a฀n฀ ฀s฀k฀i฀n฀ ฀f฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ ฀w฀e฀r฀e฀ ฀g฀r o w฀n฀ o n฀  ? ?Ǧ c m฀ d i s h฀e฀s฀ ฀t฀o฀  ? ? ? ?฀  ? ? ?฀ ฀c฀o฀n฀f฀l฀u฀e฀n฀c฀yǤ฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀w฀a฀s฀h฀e฀d฀ ฀w฀i฀t฀h  ฀p r฀eǦ w฀a฀r฀m฀e฀d฀ ฀P฀B฀S฀ ฀a฀n฀d฀ ฀d฀e฀t฀a฀c฀h฀e฀d฀ u฀s฀i n g฀ p r eǦ ? ? ?฀ ฀w฀a฀r฀m฀e฀d฀ ฀A฀c฀c฀u฀t฀a฀s฀e฀ ȋ฀S฀i฀g฀m฀aȌǤ฀ ฀N฀e฀x฀tǡ฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀w฀a฀s฀h฀e฀d฀ ฀t฀w฀i฀c฀e  w i฀t฀h฀ ฀P฀B Sǡ  ฀r e s u s p฀e฀n฀d฀e฀d฀  ? ? ?฀ ฀i฀n฀ ฀p฀r฀eǦ฀c฀h฀i฀l฀l฀e฀d฀ ฀P฀B฀S฀ ฀a฀n฀d฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀o฀n฀ ฀i฀c฀e฀ ฀fo l l o w e d  b y  ฀i฀n฀c฀u฀b฀a฀t฀i฀o฀n฀ ฀i฀n   ? ? ?฀ 
Maackia amurensis฀ ȋ฀M฀A฀LȌ฀ ฀o฀r฀ Sambucus Nigra฀ ȋ฀S฀N฀AȌ฀ ฀l฀e฀c฀t฀i฀n฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀ ȋ ? ?฀  ?฀gȀ฀m฀LǢ฀  ? ? ?฀ ฀V฀e฀c฀t฀o฀r฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sȌ฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀  ?Ǐ฀CǤ฀ ฀N฀e฀x฀tǡ฀ ฀c฀e฀l฀l฀s฀ w฀e฀r฀e฀ ฀w฀a฀s฀h฀e฀d t h฀r e฀e  ฀t฀i฀m e s  ฀w i฀t฀h   ? ? ?฀ ฀P฀B฀Sǡ฀ ฀r฀e฀s฀u฀s฀p฀e฀n฀d฀e฀d฀ ฀i฀n฀  ? ? ?฀  ?฀L฀ ฀o฀f฀ ฀i฀ceǦ c o l d฀ P฀B฀S฀ a n d  a฀n฀a฀l฀y฀z฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀a ฀B e c k m฀a฀n฀  ? ? ?฀ ฀C฀o฀u฀l฀t฀e฀r฀ ฀C฀y฀a฀n฀ ฀A฀D฀P฀ ฀f฀l฀o฀w฀ ฀c฀y฀t฀o฀m฀e฀t฀e฀r฀ ฀w฀i฀t฀h฀ ฀a฀  ? ? ?Ǧ฀n฀m฀ ฀l฀a฀s฀e฀rǤ฀ P฀r฀o฀p฀i฀d i u m฀ o d i d e฀ ฀ ฀a฀s฀  ? ? ?฀ ฀a฀d฀d฀e฀d฀ ฀t฀o฀ ฀e฀x฀c฀l฀u฀d฀e฀ ฀n฀o฀nǦ฀v฀i฀a฀b฀l฀e฀ ฀c฀e฀l฀l฀s฀ ฀f r o฀m฀ ฀t฀h฀e  ฀f฀l฀o฀w  c฀y t฀o฀m฀e฀t฀r฀y฀ ฀a฀n฀a฀l฀y฀s฀i฀sǤ฀ ฀D฀a฀t฀a฀ ฀w฀e฀r฀e฀  ? ? ?฀ ฀a฀n฀a฀l฀y฀z฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀S฀u฀m฀m฀i฀t฀ ฀V ?Ǥ ?฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ȋ B฀e฀c฀k฀m฀a฀n฀ ฀C฀o฀u฀l฀t฀e฀rȌǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Electron microscopy.฀ ฀F฀o฀r฀ ฀m฀o฀r฀p฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀a฀n฀a฀l฀y฀s฀i฀sǡ฀ ฀h฀u฀m฀a฀n฀ ฀s฀k฀i฀n฀ ฀f฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ ฀we r e   ? ? ?฀ ฀g฀r฀o฀w฀n฀ ฀o฀n฀ ฀g฀l฀a฀s฀s฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀a฀n฀d฀ ฀f฀la฀t  e m฀b฀e฀d฀d e dǤ฀ S฀e฀r฀i a฀l  ฀t฀h฀i฀n฀ ฀s฀e฀c฀t฀i฀o฀n฀s฀ ȋ ? ?฀ ฀n฀mȌ฀ ฀w฀e฀r฀e฀  ? ? ?฀ ฀c฀u฀t฀ ฀p฀a฀r฀a฀l฀l฀e฀l฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀ ฀a฀n฀d฀ ฀s฀e฀c฀t฀i฀o฀n฀s฀ ฀a฀t฀ ฀a฀p฀p฀r฀ox i m a t e l y฀ e฀q฀ua  i฀n t e฀r฀v a l฀s฀ ฀w e r e ? ? ?฀ ฀i฀m฀a฀g฀e฀d฀ ฀w฀i฀t฀h฀ ฀J฀e฀o฀l฀ ฀J฀E฀MǦ ? ? ? ?฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀e  ฀o฀p฀e฀r฀a฀t฀e฀d฀ ฀a฀t   ? ?฀ ฀k฀VǤ฀ ฀)฀m฀a฀g฀e฀s฀ w฀e฀r฀e฀ ฀a c฀q฀u i฀r฀e d   ? ? ?฀ ฀w฀i฀t฀h฀ ฀G฀a฀t฀a฀n฀ ฀O฀r฀i฀u฀s฀ ฀S฀C฀  ? ? ? ?฀B฀ ฀c฀a฀m฀e฀r฀aǤ฀ ฀F฀o฀r฀ ฀p฀r฀eǦ฀e฀m฀b฀e฀d฀d฀i฀n฀g฀ ฀i฀m m฀u฀n฀oǦ฀E Mǡ  c฀e l฀l฀s฀ ฀w฀e฀r฀e฀  ? ? ?฀ ฀f฀i฀x฀e฀d฀ ฀w฀i฀t฀h฀ ฀P฀L฀PǦ฀f฀i฀x฀a฀t฀i฀v฀e฀ ฀f฀o฀r฀  ?฀ ฀hǡ ฀p฀e฀r฀m e a b฀i l i z e d  ฀w i฀t฀h฀  ?Ǥ ? ? ?฀ ฀s฀a฀p฀o฀ni nǡ  ฀l฀a b฀e฀l฀e฀d w฀i t h   ? ? ?฀ ฀a฀n฀t฀iǦ฀G฀O฀R฀A฀B฀ ฀r฀a฀b฀b฀i฀t฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ ฀f฀o฀l฀l฀ow e d฀ ฀b฀y฀ ฀n฀a฀n฀oǦ g o l dǦ฀c฀o฀n฀j฀u฀g฀a฀t฀e฀d฀ ฀a฀n฀tiǦ฀r฀a b b i฀t  ฀)฀g฀G฀  ? ? ?฀ ฀F฀a฀bǦ฀f฀r฀a฀g฀m฀e฀n฀t฀s฀ ȋ฀N฀a฀n฀o฀p฀r฀o฀b฀e฀sȌǡ฀ ฀p฀o฀s฀tǦ฀f฀i฀x฀e฀d฀ ฀w฀i฀t฀h฀  ? ?฀ ฀g฀l฀u฀t฀a฀r฀a฀l฀d฀e฀h y d eǡ฀ a n฀d฀ q฀u฀e฀n฀c฀h e฀d   ? ? ?฀ ฀w฀i฀t฀h฀  ? ?฀ ฀m฀M฀ ฀g฀l฀y฀c฀i฀n฀eǤ฀ ฀N฀a฀n฀oǦ฀g฀o฀l฀d฀ ฀p฀a฀r฀t฀i฀c฀l฀e฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀i฀nt฀e฀n฀s฀i f i e d  us฀i฀n฀g฀ ฀t h฀e฀ ฀(฀Q   ? ? ?฀ ฀S฀)฀L฀V฀E฀R฀ ฀E฀n฀h฀a฀n฀c฀e฀m฀e฀n฀t฀ ฀k฀i฀t฀ ȋ฀N฀a฀n฀o฀p฀r฀o฀b฀e฀sǡ฀ C a tǤ฀N฀o   ? ? ? ?Ȍ฀ f o l l฀o฀w฀e฀d฀ ฀b฀y฀ ฀g฀ol d  ฀t฀o n i฀n฀g฀ ฀i฀n฀  ? ? ?฀ ฀s฀u฀b฀s฀e฀q฀u฀e฀n฀t฀ ฀i฀n฀c฀u฀b฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀  ? ?฀ ฀N฀a฀A฀c฀e฀t฀a฀t฀eǡ฀  ?Ǥ ? ? ?฀ ฀(฀A฀u฀C฀l ?฀ a฀n฀d฀ Ǥ ? ?฀  ? ? ?฀ ฀N฀a ? S ?฀O ?Ȉ ?฀( ?฀OǤ฀ ฀T฀h฀e฀ ฀c฀e฀l฀l฀s฀ ฀t฀h฀e฀n฀ ฀w฀e฀r฀e฀ ฀p฀r฀o฀c฀e฀s฀s฀e฀d ฀f฀o฀r฀ ฀E฀M฀ ฀a฀n฀d฀ ฀i฀m฀a฀g฀e฀d฀ ฀a฀s฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d  ? ? ?฀ ฀a฀b฀o฀v฀eǤ฀ ฀P฀e฀r฀o฀x฀i฀d฀a฀s฀e฀ ฀c฀y฀t฀o฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀w฀a฀s฀ ฀p฀e฀r f฀o฀r฀m e฀d  ฀o n  ฀(฀e฀L฀a฀ ฀S฀i฀a฀l฀y฀l฀TǦ฀(R฀P฀ ฀c฀e฀l฀l s  t h a t   ? ? ?฀ 
฀  ? ?
฀w฀e฀r฀e฀ ฀s฀e฀e฀d฀e฀d฀ ฀o฀n฀ ฀A฀c฀l฀a฀r฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ȋ฀A฀g a r  ฀S฀c i e n t฀i฀f฀i฀cȌ  ฀a฀n d฀ ฀t฀r฀a฀n฀s฀f฀e฀c฀td  w฀i฀t฀h฀ c฀o฀n฀t฀r฀o฀lǡ฀  ? ? ?฀ ฀G฀O฀R฀A฀Bǡ฀ ฀S฀c฀y฀l ?฀ ฀o฀r฀ ฀C฀O฀G ?฀ ฀s฀i฀R฀N฀A฀sǤ฀  ? ?฀ h  a f฀t฀e r  t r฀a฀n฀s฀f e฀c t฀i฀o฀n฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e ฀f i฀x฀e฀d  ฀w i t h   ? ?฀  ? ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀p฀a฀r฀a฀f฀o฀r฀m฀a฀l฀d฀e฀h฀y฀d฀eǡ฀  ?Ǥ ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀g฀l฀u฀t฀a฀r฀a฀l฀d฀e฀h฀y฀d฀e฀ ฀s฀o฀l u฀t฀i o฀n฀ m฀a฀d e  ฀i฀n฀  ?Ǥ ?฀  ? ? ?฀ ฀M฀ ฀s฀o฀d฀i฀u฀m฀ ฀c฀a฀c฀o฀d฀y฀l฀a฀t฀e฀ ฀b฀u฀f฀f฀e฀rǡ฀ ฀p฀(฀  ?Ǥ ?฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀ ฀R฀TǤ฀ ฀S a m฀p l฀e฀s฀ ฀w฀er e  t h ฀n  w฀a฀s฀h฀e฀d฀  ? ? ?฀ ฀t฀w฀i฀c฀e฀ ฀w฀i฀t฀h฀  ?Ǥ ?฀ ฀M฀ ฀s฀o฀d฀i฀u฀m฀ ฀c฀a฀c฀o฀d฀y฀l฀at฀e฀ ฀b฀u฀f฀f฀e฀r f o r   ?฀ m฀i฀n฀ ฀a฀n฀d฀  ?฀ ฀t฀i฀m฀e฀s w i t฀h   ? ?  m M฀  ? ? ?฀ ฀T฀r฀i฀sǦ฀b฀u฀f฀f฀e฀rǡ฀ ฀p฀(฀  ?Ǥ ?฀ ฀f฀o฀r฀  ?฀ ฀m฀i฀nǤ฀ ฀S฀a฀m฀p฀l e฀s฀ ฀w฀e r฀e  i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀i฀n฀ ฀f฀r฀e฀s฀h฀ly฀ p r e p a r e d฀  ?Ǥ ? ?฀  ? ? ?฀ ȋ฀w฀tȀ฀v฀o฀lȌ฀ ฀D฀A฀B฀ ȋ฀T฀A฀A฀B฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀s฀ ฀E฀q฀u฀i฀p฀m฀e฀n฀tȌ  m a d฀e฀ ฀i฀n฀  ? ?฀ ฀m฀M฀ ฀T฀r฀i฀sǦ฀b฀u฀f f e฀rǡ฀ ฀p (฀  ? ? ?฀  ?Ǥ ?฀ ฀a฀n฀d฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ?Ǥ ? ? ? ? ?฀ ȋ฀v฀o฀lȀ฀v฀o฀lȌ฀ ฀( ? O ?  ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t  ฀R฀T  ฀p฀r฀o฀t฀e฀c฀t฀e฀d฀  ? ? ?฀ ฀f฀r฀o฀m฀ ฀l฀i฀g฀h฀tǤ฀ ฀S฀a฀m฀p฀l฀e฀s฀ ฀w฀e฀r฀e฀ ฀w฀a฀s฀h฀e฀d฀  ?฀ ฀t i m฀e฀s฀ w฀i฀t h฀  ? ?฀ m฀M฀ ฀T฀r฀i฀sǦ฀b฀u฀f฀f฀e฀rǡ ฀p฀(   ?Ǥ ?  ฀f฀o฀r฀  ?฀  ? ? ?฀ ฀m฀i฀n฀ ฀a฀n฀d฀ ฀t฀w฀i฀c฀e฀ ฀w฀i฀t฀h฀  ?Ǥ ?฀ ฀M฀ ฀s฀o฀d฀i฀u฀m฀ ฀c฀a฀c฀o฀d฀y฀l฀a฀t฀e฀ ฀b฀u฀f฀f฀e฀r฀ ฀f฀o฀r฀  ?  m฀i nǤ  S ec฀t o n฀s  ฀w e r e  ฀c฀u t   ? ? ?฀ ฀w฀i฀t฀h฀ ฀R฀e฀i฀c฀h฀e฀r฀t฀ ฀U฀l฀t฀r฀a฀c฀u฀t฀ ฀u฀l฀t฀r฀a฀m฀i฀c฀r฀o฀t฀o฀m e  a n d  o b฀s฀e฀r฀v e฀d฀ ฀w฀i฀t฀h฀ ฀F฀E฀)฀ ฀T฀e฀c฀n฀a฀i฀  ? ?฀ ฀B฀i฀o฀t฀w฀i฀n฀  ? ? ?฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀e฀ ฀a฀t฀  ? ? ?฀ ฀k฀V฀ ฀a฀c฀c฀e฀l฀e฀r฀a฀t฀i฀n฀g฀ ฀v฀o฀l฀t฀a฀g฀eǤ฀ ฀)฀m฀a฀g฀e฀s฀ ฀w฀er e  ฀t฀a฀k฀e฀n  w i฀t h฀ G฀a฀t฀a฀n฀ ฀O฀r฀i฀u฀s฀  ? ? ?฀ ฀S฀C ? ? ? ?฀ ฀C฀C฀D฀ ฀c฀a฀m฀e฀r฀aǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Yeast two-hybrid assays.฀ ฀Y฀e฀a฀s฀t฀ ฀t฀w฀oǦ฀h฀y฀b฀r฀i฀d฀ ฀a฀s฀s฀a฀y฀s฀ ฀w฀e฀r฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀u฀s฀e฀  ? ? ?฀ ฀o฀f฀ ฀t฀h฀e฀ ฀M฀a฀t฀c฀h฀m฀a฀k฀e฀r฀ ฀G฀o฀l฀d฀ ฀s฀y฀s฀t฀e฀m฀ ȋ฀C฀l฀o฀n฀t฀e฀c฀h฀ ฀L฀a฀b฀o฀r฀a฀t฀o฀r฀i฀e฀sȌǤ฀ ฀F฀i฀r฀s฀tǡ฀ ฀ba฀i Ǧ฀c฀o฀n฀t a฀i i n g฀  ? ? ?฀ ฀a฀n฀d฀ ฀p฀r฀e฀yǦ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀p฀l฀a฀s฀m฀i฀d฀s฀ ฀w฀e฀r฀e฀ ฀c฀oǦ t฀r a n s f o฀r m e d฀ i฀n฀t฀o฀ ฀t฀h฀e฀ ฀y฀e฀a฀s฀t฀ ฀s฀t฀r a฀i n฀  ? ? ?฀ ฀Y ?฀(฀G฀o฀l฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀ ฀n฀g฀ ฀o฀f฀ ฀a฀ ฀b฀a฀i฀t฀ ฀D฀N฀A฀ ฀p฀l฀a฀s฀m฀i฀d฀ ฀a฀n฀d฀  ? ? ?฀ ฀n฀g ฀o f฀ ฀a฀ ฀p฀r฀e฀y฀ ฀D N฀A  ฀p l a s m฀i฀d฀  ? ? ?฀ ฀a฀l฀o฀n฀g฀s฀i฀d฀e฀  ? ?฀  ?฀g฀ ฀o฀f฀ ฀d฀e฀n฀a฀t฀u฀r฀e฀d฀ ฀h฀e฀r฀r฀i฀n g฀ ฀s p r฀m  D N฀A฀ a฀c฀t i n g฀ ฀a฀s฀ ฀a฀ ฀c฀a฀r฀ri e r  D N฀A฀ a฀n฀d฀  ? ? ?฀ ฀p฀l฀a฀t฀e฀d฀ ฀o฀n฀ ฀d฀o฀u฀b฀l฀e฀ ฀d฀r฀o฀pǦ฀o฀u฀t฀ ฀a฀g฀a฀r฀ ฀p฀l฀a฀t฀e฀s฀ ȋ฀S฀DȀǦ฀L฀e uȀǦ฀T฀r฀pȌǤ T฀h฀r฀e฀e฀ ฀s฀i฀n฀g฀l e  c o฀l฀o฀n฀i s฀ p฀e฀r฀  ? ? ?฀ ฀t฀e฀s฀t฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀ ฀w฀e฀r฀e฀ ฀i฀n฀o฀c฀u฀l฀a฀t฀e฀d฀ ฀i฀n฀t฀o฀  ?฀ ฀m฀L฀ ฀o฀f฀ ฀l฀i฀q฀u฀i฀d฀ ฀SDȀǦ L e uȀǦ T r฀p m฀e d฀i u฀m   ? ? ?฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀g฀l฀u฀c฀o฀s฀e฀ ฀a฀n฀d฀ ฀g฀r฀o฀w n฀ f o r   ?฀ ฀d฀a฀y฀s฀ ฀a฀t   ? ?Ǐ฀C฀ ฀w฀i฀t฀h฀  ? ? ?r p m฀ ฀a฀g฀i฀t฀a t i o nǤ฀  ? ? ?฀ ฀A฀  ? ?Ǧ ?฀L฀ ฀i฀n฀n฀o฀c฀u฀l฀a฀t฀i฀o฀n฀ ฀l฀o฀o฀p฀ ฀w฀a฀s฀ ฀u฀s฀e฀d฀ ฀t฀o฀ ฀t฀r฀a฀n฀s฀f฀e฀r฀ ฀t฀h฀e฀ l฀i฀q฀u฀i฀d฀ y e฀a฀s฀t฀ ฀c฀u l t฀u฀r฀e฀ ฀t฀o฀ ฀a฀  ? ? ?฀ ฀s฀q฀u฀a฀r฀e฀ ฀o฀n฀ ฀a฀ ฀d฀o฀u฀b฀l฀e฀ ฀d฀r฀o฀pǦ฀o฀u฀t฀ ȋ฀S฀DȀǦ฀L฀e฀uȀǦ฀T฀r฀pȌ฀ ฀a฀n฀d฀ ฀q฀u฀a฀d฀r฀u฀p l e  ฀d฀r฀o฀pǦ฀o฀u฀t฀ ȋ฀S฀DȀǦ ? ? ?฀ 
฀  ? ?
฀A฀d฀eȀǦ฀(฀i฀sȀǦ฀L฀e฀uȀǦ฀T฀r฀pȌ฀ ฀a฀g฀a฀r฀ ฀p฀l฀a฀t฀e฀sǤ ฀T฀h฀e฀ ฀p฀l฀a฀t฀e฀s฀ ฀w฀e฀r฀e฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀a฀t฀  ? ? ?฀C฀ ฀a฀n d  ฀g฀r฀o฀w t h ? ? ?฀ ฀w฀a฀s฀ ฀m฀o฀n฀i฀t฀o฀r฀e฀d฀ ฀f฀o฀r฀ ฀a฀ ฀p฀e฀r฀i฀o฀d฀ ฀o฀f฀  ?฀ a y฀sǤ฀ ฀S฀DȀǦ฀L฀e฀uȀǦ฀T฀r฀p฀ ฀a฀g฀a฀r฀ ฀p฀l฀a฀t฀e฀ ฀wa s  u s฀e฀d฀ a฀s฀ ฀a฀  ? ? ?฀ ฀g฀r฀o฀w฀t฀h฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀s฀e฀l฀e฀c฀t฀i฀v฀e฀ g r฀o฀w฀t฀h฀ ฀o฀n  ฀t฀h฀e฀ ฀S฀DȀǦ฀A฀d฀eȀǦ฀(฀i฀sȀǦ฀L฀euȀǦ T r฀p  ฀a฀g฀a r฀  ? ? ?฀ ฀p฀l฀a฀t฀e฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀o฀n฀ ฀b฀e฀t฀w e e n฀ h e฀ b a฀i฀t  ฀a n d฀ ฀t฀h฀e฀ ฀p฀r฀e฀yǤ฀  ? ? ?฀ 
฀  ? ? ?฀ 
Glycan mass spectrometryǤ฀ ฀F฀o฀r฀ ฀p฀r฀o฀f฀i฀l฀i฀n฀g฀ ฀o฀f฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀a฀n฀d฀ ฀G฀O฀ ฀f฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ NǦ ? ? ?฀ ฀g฀l฀y฀c฀a฀n฀s฀ ฀w฀e฀r฀e฀ ฀i฀s฀o฀l฀a฀t฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀f฀i฀l฀t฀e฀rǦ฀a฀i฀d฀e฀d฀ NǦ฀g฀l฀y฀c฀a฀n฀ ฀s฀e฀p฀a฀r a t i o n  ȋ F฀A฀N฀G฀SȌǤ฀  ? ? ?฀ ฀F฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀u฀n฀t฀i฀l฀ ฀t฀h฀e฀y฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀f฀l฀u฀e฀n฀tǡ฀ ฀th฀e฀ ฀m e d u฀m  ฀w a฀s฀ ฀r e฀m o v e฀d  ฀a n d฀  ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀w฀a฀s฀h฀e฀d฀  ?฀ ฀t฀i฀m฀e฀s฀ ฀w฀i฀t฀h฀ ฀P฀B฀SǤ฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀s฀c฀r฀a฀p e฀d฀ ฀i฀n฀  ?  ฀m L฀ P B฀S฀ ฀u฀s฀i฀n฀g a  ฀c e l l   ? ? ?฀ ฀s฀c฀r฀a฀p฀e฀r฀ ฀a฀n฀d฀ ฀a฀n฀d฀ ฀c฀e฀n฀t฀r฀i฀f฀u฀g฀e฀d฀ ฀a฀t฀  ? ?ǡ ? ? ?฀ ฀x฀g฀ f o r฀  ?  ฀m i฀n  ฀a t฀  ?Ǐ฀CǤ฀ ฀T฀h฀e฀ ฀c e l l p e฀l฀l e t  ฀w a s฀  ? ? ?฀ ฀d฀i฀s฀s฀o฀l฀v฀e฀d฀ ฀i฀n฀  ? ?฀x฀ ฀v฀o฀l฀u฀m฀e฀ ฀o฀f฀ ฀l฀y฀s฀i฀s฀ ฀b฀u฀f฀f฀e฀r฀ ȋ ? ?฀ ȋ฀w฀tȀ฀v o lȌ฀ S฀D฀Sǡ฀  ? ? ?฀ ฀mM฀ T r฀i sǡ  ฀p฀(฀  ?Ǥ ?ǡ฀  ? ? ?฀  ? ? ?฀ ฀m฀M฀ ฀D฀T฀TȌ฀ ฀a฀n฀d฀ ฀b฀o฀i฀l฀e฀d฀ ฀f฀o฀r฀  ?฀ ฀m฀i฀n฀ ฀a฀t฀  ? ?Ǐ฀C฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y c฀e n฀t฀r i฀f฀u฀g฀a฀t i o฀n  ฀a t฀  ? ?ǡ ? ? ?   ? ? ?฀ ฀x฀g฀ ฀f฀o฀r฀  ?฀ ฀m฀i฀n฀ ฀a฀t฀ ฀R฀TǤ฀ ฀U฀r฀e฀a฀ ฀b฀u฀f฀f฀e฀r฀ ȋ ?฀M฀ ฀i฀n฀  ? ? ?฀ ฀m฀M฀ ฀T฀r฀i฀sǦ฀C฀l฀ p฀(฀  ?Ǥ ?Ȍ฀ ฀w฀a s฀ ฀a d฀d฀e฀d฀ ฀t฀o฀  ? ? ?฀ ฀s฀u฀p฀e฀r฀n฀a฀t฀a฀n฀t฀s฀ ฀a฀t฀ ฀a฀  ? ?ǣ ?฀ ฀v฀o฀l฀u฀m฀e฀ ฀r฀a฀t฀i฀o฀ ฀a฀n฀d฀ ฀s฀a฀m฀p฀l฀e฀s฀ ฀w฀e฀r฀e p a s s฀e฀d  ฀t฀h r฀o u g฀h   ? ? ?฀ ฀u฀l฀t฀r฀a฀f฀i฀l฀t฀r฀a฀t฀i฀o฀n฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀s฀ ȋ฀A฀m฀i฀c฀oU l฀t฀r aǦ ?Ǥ ?ǡ  M e฀r c kȌ  b y฀ ฀c฀e฀n฀t฀r฀i฀f฀ug฀a฀t฀i o฀n฀ a฀t฀  ? ?ǡ ? ? ?   ? ? ?฀ ฀x฀g฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀ ฀R฀TǤ฀ ฀S฀a฀m฀p฀l฀e฀s฀ ฀r฀e฀t฀a฀i฀n฀e฀d฀ ฀a฀b฀o฀v฀e฀ ฀f฀i฀l฀t฀e฀r฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀s฀ ฀w er e  s u b j e c t฀e d  ฀t฀o฀  ? ? ?฀ ฀a฀ ฀s฀e฀r฀i฀e฀s฀ ฀o฀f฀ ฀w฀a฀s฀h฀e฀s฀ ฀c฀o฀m฀b฀i฀n฀e฀d฀ ฀w฀i฀t฀h฀ c e n t r฀i f u฀g฀a t฀i฀o฀n฀ ฀a฀t฀  ? ?ǡ ? ? ?฀ ฀x฀g฀ ฀f฀or   ? ? m i฀n฀ ฀a฀t฀ ฀R฀Tǣ   ? ? ?฀  ?Ȍ฀ ฀w฀a฀s฀h฀e฀d฀ ฀t฀w฀i฀c฀e฀ ฀w฀i฀t฀h฀  ? ? ?฀ Ɋ฀L฀ ฀o฀f฀ ฀u฀r฀e฀a฀ ฀b฀u฀f฀f฀e฀rǡ฀  ?Ȍ  i n c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀ Ɋ L  ฀o฀f฀ ฀u฀r฀e฀a฀  ? ? ?฀ ฀b฀u฀f฀f฀e฀r฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ?฀ ฀m฀M฀ ฀i฀o฀d฀o฀a฀c฀e฀t฀a m฀i฀d฀e฀ ฀f฀o r฀  ? ?฀ ฀m฀i฀n฀ ฀b฀e฀f฀o฀r฀e฀  ? ? ?฀ ฀c฀e฀n฀t฀r฀i฀f฀u฀g฀a฀t฀i฀o฀nǡ฀  ?Ȍ฀ ฀w฀a฀s฀h฀e฀d฀ ฀o฀n฀c฀e฀ ฀wi฀t฀h  ? ? ?฀ Ɋ L  ฀o฀f฀  ? M฀ u฀r฀e฀a฀ ฀a฀n฀d฀  ?Ȍ฀ ฀w฀as h d  ฀f฀o฀u r฀ ฀t฀i฀m e฀s฀  ? ? ?฀ ฀w฀i฀t฀h฀  ? ? ?฀ Ɋ฀L฀ ฀o฀f฀ ฀  ? ?฀ ฀m฀M฀ ฀N฀( ?฀(฀C O ?Ǥ฀ ฀F฀i฀l฀t e฀r฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀s฀ ฀w฀e฀r฀e฀ ฀s฀u฀b฀s฀e฀q฀u฀e฀n฀t฀l฀y฀  ? ? ?฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀  ?฀ ฀U฀ ฀o฀f฀ ฀P฀N฀G฀a฀s฀e฀ ฀F฀ ฀i฀n฀  ? ? ?฀ Ɋ฀L฀ ฀o฀f฀  ? ?฀ ฀m฀M฀ ฀N฀( ?฀(฀C฀O ?  ฀f฀o฀r฀  ? ?  h  a฀t฀  ? ?Ǐ C ? ? ?฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y฀ ฀c฀e฀n฀t฀r฀i฀f฀u฀g฀a฀t฀i฀o฀n฀ ฀a฀t฀  ? ?ǡ ? ? ?฀ ฀x฀g฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ a t฀ ฀R T  ฀a n d ฀w฀as h e ฀ t฀w฀i฀c e  ฀w i t h ? ? ?฀  ? ? ?฀ Ɋ฀L฀ ฀w฀a฀t฀e฀rǤ฀ ฀S฀a฀m฀p฀l฀e฀s฀ ฀a฀b฀o฀v฀e฀ ฀f฀i฀l฀te r฀ ฀m e m b฀r฀a฀n฀e฀s฀ ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀r฀e฀l฀e฀a฀s฀ed  ฀NǦ฀g฀l฀y฀c฀a฀n฀s฀  ? ? ?฀ 
฀  ? ?
฀w฀e฀r฀e฀ ฀t฀r฀a฀n฀s฀f฀e฀r฀r฀e฀d฀ ฀t฀o฀ ฀g฀l฀a฀s฀s฀ ฀t฀u฀b฀e฀s฀ ฀a฀n฀d฀ ฀d฀r฀i฀e฀d฀ ฀i฀n฀ ฀a฀ ฀v฀a฀c฀c฀u฀m฀ c e n฀t฀r฀i f u g฀e฀ ȋ฀U฀l฀t฀r฀a฀f฀l e฀x฀  ? ? ?฀ ฀P฀o฀w฀e฀r฀ ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀sȌǤ฀ ฀P฀e฀r฀m฀e฀t฀h฀y฀l฀a฀t฀i฀o฀n  ฀o฀f g l฀y c฀a฀n฀s฀ ฀w฀a฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀a฀s฀ ฀f o l o w฀sǣ฀  ? ? ?฀ ฀s฀a฀m฀p฀l฀e฀s฀ ฀w฀e฀r฀e฀ ฀d฀i฀s฀s฀o฀l฀v฀e฀d฀ ฀i฀n฀  ? ? ?฀ Ɋ฀L฀ ฀o฀f฀ ฀D฀M S Oǡ฀ s u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ?฀ ฀m฀g฀ ฀o฀f  ฀N a O (฀  ? ? ?฀ ฀a฀n฀d฀ ฀m฀i฀x฀e฀d฀ ฀u฀n฀t฀i฀l฀ ฀c฀o฀m฀p฀l฀e฀t฀e฀l฀y฀ ฀d฀i฀s฀s฀o฀l฀v฀e dǤ  T฀h฀e n  i฀o d o฀m฀e฀t฀h฀a฀n฀e฀ ฀w฀a฀s฀ ฀a฀d฀d฀ed  i n  t h e   ? ? ?฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀m฀a฀n฀n฀e฀rǣ฀  ? ? ?฀ Ɋ฀L฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y฀ ฀i฀n฀c u b฀a฀t฀i฀o฀n฀ f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀ ฀RTǡ   ? ? ?฀ Ɋ฀L   ? ? ?฀ ฀f฀o฀l฀l฀o฀w฀e฀d฀ ฀b฀y฀ ฀i฀n฀c฀u฀b฀a฀t฀i฀o฀n฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀ ฀R฀T฀ ฀a฀n฀d฀  ? ? ?฀ Ɋ฀L฀ ฀f o l l w฀e฀d฀ ฀b y฀ i n฀c u b a t i o n  f o฀r   ? ? ?฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀ ฀R฀TǤ฀ ฀T฀h฀e฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀ ฀w฀a฀s฀ q u e n c h฀e฀d฀ ฀b฀y฀ a฀d d฀i t฀i฀o฀n฀ ฀o฀f฀  ?Ǥ ?฀ ฀m฀L฀ ฀o฀f฀  ?฀ ฀gȀ฀m฀L฀  ? ? ?฀ ฀N฀a ? S ?฀O ?฀ ฀s฀o฀l฀u฀t฀i฀o฀n฀ ฀a฀n฀d฀  ?Ǥ ?฀ ฀m฀L฀ ฀o฀f฀ ฀d฀i฀c฀h฀l฀o฀r฀o฀m฀e฀t฀h฀a฀n฀e฀ ฀f฀o฀l฀l฀o฀w฀e฀d  ฀b฀y฀ ฀e฀x฀t฀e฀n฀s฀i฀v฀e฀  ? ? ?฀ ฀v฀o฀r฀t฀e฀x฀i฀n฀gǤ฀ ฀S฀a฀m฀p฀l฀e฀s฀ ฀w฀e฀r฀e฀ ฀l฀e฀f฀t฀ ฀u฀n฀d฀i฀s฀t฀u฀r฀b฀e฀d฀ ฀t฀o฀ ฀a฀l฀l฀o฀w฀ ฀p฀ha s e  s e p฀a฀r฀a฀t฀i฀o฀n  a฀n฀d  ฀t฀h฀e฀  ? ? ?฀ ฀l฀o฀w฀e฀rǡ฀ ฀o฀r฀g฀a฀n฀i฀cǡ฀ ฀l฀a฀y฀e฀r฀ ฀w฀a฀s฀ ฀t฀a฀k฀e฀n฀ ฀t฀o฀ ฀f฀r฀e฀s฀h฀ ฀g฀l฀a฀s฀s฀ ฀t฀u฀b฀es  ฀a฀n฀d  d r i฀e฀d  ฀u฀n d r  ฀v a c u฀u฀mǤ   ? ? ?฀ ฀S฀a฀m฀p฀l฀e฀s฀ ฀w฀e฀r฀e฀ ฀d฀i฀s฀s฀o฀l฀v฀e฀d฀ ฀i฀n฀  ? ?฀ Ɋ฀L฀ ฀o฀f฀ ฀m฀e฀t฀h฀a฀n฀o฀lǤ฀  ?฀ Ɋ฀L฀ ฀of฀ ฀t฀h e฀ ฀s฀a฀m฀p฀l฀ew฀a฀s  m i฀x฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀  ?฀ Ɋ฀L฀ ฀o฀f฀  ?Ǥ ?฀ ฀M฀ ฀s฀o฀d฀i฀u฀m฀ ฀n฀i฀t฀r฀a฀t฀e฀ ȋ฀i฀n฀  ? ? ?฀ ฀m฀e฀t฀h฀a฀n฀o฀lȌ฀ ฀a฀n฀d฀  ?฀ Ɋ L  o f฀  ? ? ฀mgȀ m฀L  ǡ Ǧ ? ? ?฀ ฀d฀i฀h฀y฀d฀r฀o฀x฀y฀b฀e฀n฀z฀o฀i฀c฀ ฀a฀c฀i฀d฀ ȋ฀i฀n฀  ? ? ?฀ ฀m฀et฀h a n฀o฀lȌǤ   ?฀ Ɋ฀L฀ ฀o฀f฀ ฀t฀h i฀s฀ ฀m฀i฀x฀ ฀w฀a฀s฀ ฀sp฀o t t฀e฀d฀ ฀o฀n฀t฀o  ฀a฀  ? ? ?฀ ฀g฀r฀o฀u฀n฀d฀ ฀s฀t฀e฀e฀l฀ ฀M฀A฀L฀D฀)฀ ฀t฀a฀r฀g฀e฀t฀ ฀p฀l฀a฀t฀e฀ ȋ฀B฀r฀u฀k฀e฀rȌ฀ ฀a฀n฀d฀ ฀a฀l฀l฀o฀w฀e฀d฀ t o  a i r  ฀d r yǤ฀ ฀)฀m m฀e฀d฀i฀a t e l฀y฀  ? ? ?฀ ฀a฀f฀t฀e฀r฀w฀a฀r฀d฀sǡ฀  ?Ǥ ?฀ Ɋ฀L฀ ฀o฀f฀ ฀e฀t฀h฀a฀n฀o฀l฀ ฀w฀a฀s฀ a d฀d฀e฀d  ฀t฀o฀ ฀t h e฀ ฀s p฀o฀t฀ ฀a฀n฀d฀ ฀l฀e฀f฀t฀ ฀t฀o ฀a i rǦ d r฀y  f฀o฀r฀ ฀r฀eǦ ? ? ?฀ ฀c฀r฀y฀s฀t฀a฀l฀l฀i฀z฀a฀t฀i฀o฀nǤ฀ ฀G฀l฀y฀c฀a฀n฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀p฀e฀r฀m฀e฀t฀h฀y฀l฀a฀t฀e฀d฀ ฀a฀n฀d฀ ฀a฀n฀a฀l฀y฀z฀e฀d฀ ฀b฀y  m a s s   ? ? ?฀ ฀s฀p฀e฀c฀t฀r฀o฀m฀e฀t฀r฀y฀ ฀u฀s฀i฀n฀g฀ ฀a฀ ฀B฀r฀u฀k฀e฀r฀ ฀D฀a฀l฀t฀o฀n฀i฀c฀s฀ ฀u฀l฀t฀r฀a฀f฀l฀e฀x฀ ฀)฀)฀)฀ ฀T O FȀ฀T฀O฀F฀ ฀m ss  s p e c r o m฀e฀t฀e฀r฀  ? ? ?฀ ฀e฀q฀u฀i฀p฀p฀e฀d฀ ฀w฀i฀t฀h฀ ฀a฀ ฀S฀m฀a฀r฀t฀b฀e฀a฀m฀ ฀l฀a฀s฀e฀r฀ ฀u฀s฀e฀d  ฀i n  p o s i t฀i฀v฀eǦ i o n  m฀o฀d฀e฀ ฀o฀v฀e฀r฀ t h e  m/z ฀r฀a฀n g฀e฀  ? ? ?฀  ? ? ?Ȃ ? ? ? ?ǡ฀ ฀w฀i฀t฀h฀  ? ? ? ?฀ ฀l฀a฀s฀e฀r฀ ฀s฀h฀o฀t฀s฀ ฀i฀n฀ ฀s฀t฀e฀p฀s฀ ฀o฀f฀  ? ? ?ǡ฀ ฀w฀h฀i฀c฀h฀ w฀e฀r e  s u mm e฀d฀ ฀t฀o฀ ฀g i v฀e฀  ? ? ?฀ ฀o฀n฀e฀ ฀s฀p฀e฀c฀t฀r฀u฀m฀ ฀p฀e฀r฀ ฀s฀p฀o฀tǤ฀ ฀T฀h฀e฀ ฀S฀m฀a฀r฀tb e a m ?  l฀a฀s฀e฀r฀ ฀p฀o฀w฀e฀r฀ ฀w฀a฀s฀ ฀s฀e฀t฀ ฀t฀o฀  ? ?Ȃ ? ? ?Ǥ  T h฀e฀  ? ? ?฀ ฀B฀r฀u฀k฀e฀r฀ ฀F฀l฀e฀x฀A฀n฀a฀l฀y฀s฀i฀s฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ฀w฀a฀s฀ ฀u฀s฀e฀d฀ ฀t฀o฀ ฀s฀m฀o฀o฀t฀h฀ ฀t฀h฀e ฀d฀a t฀a฀ ȋ฀S฀a v฀i฀tz k yǦ฀G฀o l฀a฀yȌǤ   ? ? ?฀ ฀F฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀s฀m฀o฀o฀t฀h฀i฀n฀gǡ฀ ฀a฀l฀l฀ ฀g฀l฀y฀c฀a฀n฀ ฀s฀i฀g฀n฀a฀l฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀i฀e฀s฀ ฀as s i g฀n฀e฀d฀ ฀a฀ ฀s฀i g n a lǦ t฀oǦ฀n฀o฀i฀s฀e฀  ?   ?฀  ? ? ?฀ ฀b฀y฀ ฀t฀h฀e฀ ฀s฀o฀f฀t฀w฀a฀r฀e฀ ฀w฀e฀r฀e฀ ฀s฀e฀l฀e฀c฀t฀e฀dǡ฀ ฀a฀n฀d฀ ฀t฀h฀o฀s฀e฀ ฀b฀e฀l฀o฀n฀g฀i฀n฀g฀ ฀t฀o฀ ฀t฀h฀e฀ ฀s฀a฀m฀e฀ ฀s฀p c฀i e s฀ ȋ฀s฀a฀m ? ? ?฀ ฀i฀s฀o฀t฀o฀p฀i฀c฀ ฀e฀n฀v฀e฀l฀o฀p฀eȌ฀ ฀w฀e฀r฀e฀ ฀s฀u฀m฀m฀e฀d฀ ฀t฀o฀ ฀g฀e฀n฀e฀r฀a฀t฀e฀ ฀a฀ ฀t฀o฀t฀a฀l฀ ฀s฀i฀g฀n a l฀ ฀i n฀t฀e฀ns t y  ฀f o฀r฀ e฀a฀c฀h฀  ? ? ?฀ ฀g฀l฀y฀c฀a฀n฀ ฀s฀p฀e฀c฀i฀e฀sǤ฀ ฀T฀o฀t฀a฀l฀ ฀s฀i฀g฀n฀a฀l฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀i฀e฀s฀ ฀f฀o฀r฀ ฀e฀a฀c฀h฀ ฀g฀l฀y c a n  w e฀r฀e฀ ฀no r m a l i z฀e฀d฀ ฀t฀o฀ ฀t฀h฀e   ? ? ?฀ 
฀  ? ?
฀t฀o฀t฀a฀l฀ ฀g฀l฀y฀c฀a฀n฀ ฀s฀i฀g฀n฀a฀l฀ ฀w฀i฀t฀h฀i฀n฀ ฀a฀ ฀s฀p฀e฀c฀t฀r฀u฀mǡ  a n d  n o฀r m฀a l฀i฀z฀e฀d฀ ฀i฀n฀t฀e฀n฀s฀i฀t฀ie s  a v e r฀a฀g฀e d   ? ? ?฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀s฀p฀e฀c฀t฀r฀a฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀d฀ f฀o฀r  ฀t฀h e  ฀s฀a m฀e฀ c e l฀l฀ ฀l฀i฀n฀eǤ฀ ฀  ? ? ?฀ 
฀ ฀F฀o฀r฀ ฀g฀l฀y฀c฀a฀n฀ ฀p฀r฀o฀f฀i฀l฀i฀n฀g฀ ฀o฀f฀ ฀m฀o฀u฀s฀e฀ ฀s฀k฀i฀n฀ ฀s฀a฀m฀p฀l฀e฀sǡ฀ ฀g฀l฀y฀c฀a฀n฀s฀ w฀e฀r฀e฀ i s฀o l฀a฀t e฀d  ฀f฀r฀o฀m   ? ? ?฀ ฀E ? ?Ǥ ?฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀a฀n฀d฀ ฀h฀o฀m฀o฀z฀y฀g฀o฀u฀s฀ ฀G฀o฀r฀a฀b฀N฀u฀l฀l฀ ฀  ? ?Ǥ฀ ฀T฀h฀e฀ m฀i c e  w฀e฀r e฀ ฀r฀e฀d฀ ฀w฀i฀t฀h฀ ฀l฀o฀c฀a฀l฀  ? ? ?฀ ฀e฀t฀h฀i฀c฀a฀l฀ ฀a฀p฀p฀r฀o฀v฀a฀l฀ ฀f฀r฀o฀m฀ ฀L฀a฀n฀d฀e฀s฀a฀m฀t฀ ฀f฀ü฀r฀ ฀G฀e฀s฀u฀n฀d฀h฀e฀i฀t฀s฀s฀c฀h฀u฀t฀z ฀u฀n฀d฀ ฀T฀e฀c฀h฀ni฀s c h e   ? ? ?฀ ฀S฀i฀c฀h฀e฀r฀h฀e฀i฀t฀ ȋ฀L฀a฀G฀e฀T฀S฀iȌǡ฀ ฀B฀e฀r฀l฀i฀nǡ฀ ฀G฀er m a n y  ȋ a p p r o฀v฀a฀l฀ n฀u฀m฀b฀e฀r฀ ฀G ? ? ? ?Ȁ ? ?ȌǤ  T฀h e   ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀sȀ฀g฀l฀y฀c฀o฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀ ฀d฀i฀a฀l฀y฀z฀e฀d฀ ฀a฀g฀a฀i฀n฀s฀t฀  ? ?  m M  a m฀m o฀i฀u฀m   ? ? ?฀ ฀h฀y฀d฀r฀o฀g฀e฀n฀ ฀c฀a฀r฀b฀o฀n฀a฀t฀e฀ ฀a฀t฀  ? ?฀CǤ฀ ฀A฀f฀t฀e r  l฀y฀o p h฀i฀l฀i฀s฀a฀t฀i฀o฀nǡ฀ ฀g฀l฀y฀c฀o฀pr฀o t e i n s฀ w e r e฀ d i s฀s฀o฀l฀v฀e฀d฀ ฀i฀n฀  ? ? ?฀  ? ? ?฀  ?฀L฀ ฀o฀f฀  ? ? ?฀ ฀m฀M฀ ฀T฀r฀i฀sȀ฀(฀C฀l฀ ฀p฀(฀  ?Ǥ ?฀ ฀a฀n฀d฀ ฀d฀e฀n฀a฀t฀u฀r฀e฀d฀ ฀b฀y฀ ฀g฀u a n i฀d฀i฀n฀e฀ ฀h฀y฀dr o c h฀l o r฀i฀d฀e฀  ? ? ?฀ ȋ ?฀M฀ ฀f฀i฀n฀a฀l฀ ฀c฀o฀n฀c฀e฀n฀t฀r฀a฀t฀i฀o฀nȌǤ฀ ฀T฀h฀e฀ ฀s฀a฀m p l฀e  ฀w a s  ฀r e฀d฀u฀c฀e฀d฀ ฀u฀s฀i฀n฀g฀  ?฀ ฀m฀g฀ ฀o฀f฀ ฀d฀i t h i o t h r e i฀t฀o฀l   ? ? ?฀ ฀a฀n฀d฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀a฀t฀  ? ? ?฀C฀ ฀f฀o฀r฀  ?฀hǤ฀ ฀A฀ft e r  a฀d฀d฀i t i n฀ ฀o฀f฀  ?฀ ฀m฀g฀ ฀o฀f฀ ฀i฀o฀d฀o฀a฀c฀et a m i d฀eǡ  t h e   ? ? ?฀ ฀s฀a฀m฀p฀l฀e฀ ฀w฀a฀s฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀a฀t฀ ฀r฀o฀o฀m฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r e฀ f o฀r฀  ? ?฀ m฀i฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀d฀a฀r฀kǤ฀ ฀T h฀e  s a m฀p l฀e฀  ? ? ?฀ ฀w฀a฀s฀ ฀t฀h฀e฀n฀ ฀d฀i฀a฀l฀y฀z฀e฀d฀ ฀a฀g฀a฀i฀n฀s฀t฀  ? ?฀ ฀m฀M฀ a m฀m฀o n i u m฀ h฀y฀d฀r฀o฀g฀e n฀ ฀c฀a฀r฀b฀o฀n฀a฀t฀e฀ ฀a฀t฀  ? ?฀C  ฀a฀n฀d   ? ? ?฀ ฀l฀y฀o฀p฀h฀i฀l฀i฀z฀e฀dǤ฀ ฀T฀h฀e฀ ฀r฀e฀d฀u฀c฀e฀d฀ ฀c฀a฀r฀b฀o฀x฀ya฀m i d฀o฀m฀e฀t฀h฀y฀l฀a฀t฀e฀d฀ p฀r฀o฀t฀e฀i฀n฀s฀ ฀w฀e฀r฀e฀ ฀di฀g฀e฀s฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?฀ ฀LǦ ?Ǧ฀t฀o฀s฀y฀l฀a฀m฀i฀d฀eǦ ?Ǧ฀p฀h฀e฀n฀y฀l฀e฀t฀h฀y฀l฀c฀h฀l฀o฀r฀o฀m฀e฀t฀h฀y฀l฀k฀e฀t฀o฀n฀e฀ ȋ฀T฀P฀C฀KȌ฀ ฀b฀o฀vi n e  p a฀n฀c฀r฀e฀a฀s   ? ? ?฀ ฀t฀r฀y฀p฀s฀i฀n฀ ȋ฀E฀C฀  ?Ǥ ?Ǥ ? ?Ǥ ?ǡ฀ ฀S฀i฀g฀m฀aȌ฀ ฀w฀i฀t฀h฀ ฀a฀n  ฀e n z฀y฀m eǦ t oǦ฀s฀u฀b฀s฀t฀r฀a฀t฀e฀ ฀r฀a฀t฀i฀o฀ ฀o฀f   ?ǣ ? ?  ȋ฀b฀y฀ ฀m฀a s sȌǡ฀  ? ? ?฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀m฀i฀x฀t฀u฀r฀e฀ ฀w฀a฀s฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀f฀o฀r฀  ? ?฀ ฀h฀ ฀a฀t฀  ? ? ?฀C฀ ฀i฀n฀  ? ?฀ ฀m฀M฀ ฀a฀m m฀o฀n฀i฀u฀m฀  ? ? ?฀ ฀b฀i฀c฀a฀r฀b฀o฀n฀a฀t฀e฀ ฀b฀u฀f฀f฀e฀rǡ฀ ฀p฀(฀  ?Ǥ ?Ǥ฀ ฀T฀h฀e฀ ฀r฀e฀a฀c฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀t฀e฀r฀m฀i฀n฀a฀t e฀d฀ ฀b฀y฀ ฀b฀o฀i฀li n g฀ f฀o r฀  ?  m฀i   ? ? ?฀ ฀b฀e฀f฀o฀r฀e฀ ฀l฀y฀o฀p฀h฀i฀l฀i฀z฀a฀t฀i฀o฀nǤ฀ ฀P฀N฀G฀a฀s฀e฀ ฀F฀ ฀d฀i฀g฀e฀s฀t฀i฀o฀n฀ ฀w฀a฀s฀ c a r฀r i฀e฀d฀ ฀o฀u฀t฀ ฀i฀n฀ ฀a฀mm฀o฀n i u m฀  ? ? ?฀ ฀b฀i฀c฀a฀r฀b฀o฀n฀a฀t฀e฀ ฀b฀u฀f฀f฀e฀r฀ ȋ ? ?฀ ฀m฀MȌ฀ ฀f฀o฀r฀  ? ?฀ h  a t  ? ? ?฀CǤ฀ ฀T฀h e฀ e฀a฀c฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀t฀e฀r฀m i฀n฀a฀t฀e d  ฀b y฀  ? ? ?฀ ฀l฀y฀o฀p฀h฀i฀l฀i฀z฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀p฀r฀o฀d฀u฀c฀t฀s฀ ฀w e r e  ฀p u฀r i f i฀e฀d  ฀o฀n฀ ฀C ? ?Ǧ฀S฀e฀pǦ฀P฀a฀k฀ ฀t฀o฀ s e p a฀r฀a t e  ฀t h e  NǦ ? ? ?฀ ฀g฀l฀y฀c฀a฀n฀s฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀d฀eǦNǦ g l y฀c฀o s y l a t฀e฀d฀ ฀p฀e฀p฀t฀i฀d฀e฀sǤ฀ ฀A฀f฀t฀e฀r฀ c o฀n฀d฀i o n i฀n g  t h e ฀C ? ?Ǧ฀S฀e฀pǦ฀P฀a฀k฀  ? ? ?฀ ฀b฀y฀ ฀s฀e฀q฀u฀e฀n฀t฀i฀a฀l฀ ฀w฀a฀s฀h฀i฀n฀g฀ ฀w฀i฀t฀h฀ ฀m฀e฀t฀h฀a฀n฀o฀l฀ ȋ ?฀ ฀m฀lȌǡ฀ ฀a฀n฀d฀  ? ?฀ ฀a฀c฀e฀t i c฀ a c i฀d  ȋ ?฀ ฀x฀  ? m฀lȌǡ฀ ฀t฀h฀e฀  ? ? ?฀ ฀s฀a฀m฀p฀l฀e฀ ฀w฀a฀s฀ ฀l฀o฀a฀d฀e฀d฀ ฀o฀n฀t฀o฀ ฀t฀h฀e฀ ฀S฀e฀pǦ฀Pk  ฀a฀n d  ฀t฀h฀e  NǦ฀g฀l฀y฀c฀a n฀s฀ ฀w฀e฀r฀e฀ ฀e฀l฀u฀t฀ed  w฀i t h   ?฀ ฀m฀l฀ o฀f฀  ? ? ?฀ 
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Biol฀ 13ǡ฀  ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀n฀c฀b ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀O฀p฀r฀i฀n฀sǡ฀ ฀AǤǡ฀ ฀D฀u฀d฀e฀nǡ฀ ฀RǤǡ฀ ฀K฀r฀e฀i฀sǡ ฀TǤ฀ ฀EǤǡ  ฀G฀e฀u฀z฀eǡ฀ ฀(Ǥ  ฀JǤ฀ Ƭ฀ ฀S฀l฀o฀tǡ฀ ฀JǤ฀ WǤ  B฀e฀t aǦ฀C฀O฀P   ? ? ?฀ ฀l฀o฀c฀a฀l฀i฀z฀e฀s฀ ฀m฀a฀i฀n฀l฀y฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀i฀sǦ฀G฀o฀l฀g ฀s i฀d e  i n  ฀e฀x o c฀r i฀n฀e  ฀p฀a฀n฀c฀r฀e฀a฀sǤ฀ J Cell Biol฀ 121ǡ   ? ? ?฀  ? ?Ǧ ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀ 
฀  ? ?
 ? ?฀ ฀G฀r฀i฀f฀f฀i฀t฀h฀sǡ฀ ฀GǤǡ฀ ฀P฀e฀p฀p฀e฀r฀k฀o฀kǡ฀ ฀RǤǡ฀ L฀o฀c฀k฀e฀rǡ฀ ฀JǤ฀ ฀KǤ฀ Ƭ฀ ฀K฀r฀e฀i฀sǡ฀ ฀TǤ฀ ฀EǤ฀ ฀)m฀m u n o c฀y t฀o c฀h e฀m฀i฀c฀a฀l฀  ? ? ?฀ ฀l฀o฀c฀a฀l฀i฀z฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀b฀e฀t฀aǦ฀C฀O฀P฀ ฀t฀o฀ ฀t฀h฀e฀ ฀E฀RǦ฀G฀o฀l฀g฀i฀ ฀b฀o฀u฀n฀d฀a฀r฀y฀ ฀a฀n฀d  t h e  T฀G฀NǤ  J C ll Sci   ? ? ?฀ 
108 ( Pt 8)ǡ฀  ? ? ? ?Ǧ ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀S฀e฀r฀a฀f฀i฀n฀iǡ฀ ฀TǤ et al.  A D฀PǦ฀r฀i฀b฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀f฀a฀c฀t฀o฀r฀ ฀i฀s฀ ฀a฀ ฀s฀u฀b u i t  o f  ฀t฀h e  c o a฀t฀ ฀o฀f฀ ฀G฀o฀l฀g฀iǦ ? ? ?฀ ฀d฀e฀r฀i฀v฀e฀d฀ ฀C฀O฀PǦ฀c฀o฀a฀t฀e฀d฀ ฀v฀e฀s฀i฀c฀l฀e฀sǣ฀ ฀a฀ ฀n฀o฀v฀e฀l฀ ฀r฀o฀l฀e฀ ฀f฀o฀r฀ ฀a฀ ฀G฀T฀PǦ฀b฀i n฀d฀i฀n฀g฀ ฀p฀r฀ot e฀i nǤCell   ? ? ?฀ 
67ǡ฀  ? ? ?Ǧ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀D฀o฀n฀a฀l฀d฀s฀o฀nǡ฀ ฀JǤ฀ ฀GǤǡ฀ ฀C฀a฀s฀s฀e฀lǡ฀ ฀DǤǡ฀ ฀K฀a฀h฀nǡ  ฀RǤ฀ ฀AǤ  Ƭ฀ K฀l฀a฀u฀s฀n฀e฀rǡ฀ ฀RǤ฀ ฀DǤ฀ A฀D฀PǦ r i฀b฀o฀s฀y l฀a฀t฀i o฀n฀  ? ? ?฀ ฀f฀a฀c฀t฀o฀rǡ฀ ฀a฀ ฀s฀m฀a฀l฀l฀ ฀G฀T฀PǦ฀b฀i฀n฀d฀i฀n฀g฀ ฀p฀r฀o฀t฀e฀i฀nǡ฀ ฀i฀s  ฀r฀e฀q฀u i฀r฀e฀d฀ ฀f฀o฀r฀ ฀b฀i฀n฀d฀i฀n฀g฀ ฀o฀f฀ t h e   ? ? ?฀ ฀c฀o฀a฀t฀o฀m฀e฀r฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀b฀e฀t฀aǦ฀C฀O฀P฀ ฀t฀o฀ ฀G฀o฀l฀g฀i฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀sǤ฀ Proc Natl Acad Sci U S A฀  ? ? ?฀ 
89ǡ฀  ? ? ? ?Ǧ ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀J฀a฀c฀k฀s฀o฀nǡ฀ ฀CǤ฀ ฀LǤ฀ Ƭ฀ ฀B฀o฀u฀v฀e฀tǡ฀ ฀SǤ฀ ฀A฀r฀f฀s฀ ฀a฀t฀ ฀a฀ ฀g฀l฀a฀n฀c฀eǤ฀ J Cell Sci฀ 127ǡ   ? ? ? ?Ǧ ? ? ? ?ǡ   ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀c฀sǤ ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀B฀e฀c฀kǡ฀ ฀RǤǡ฀ ฀R฀a฀w฀e฀tǡ฀ ฀MǤǡ฀ ฀W฀i฀e฀l฀a฀n฀dǡ ฀FǤ  ฀TǤ  Ƭ  C฀a฀s฀s฀e lǡ฀ ฀DǤ฀ ฀T฀h฀e฀ ฀C฀O฀P฀)฀ ฀s฀y฀s฀t฀e฀mǣ฀ m o l฀e c u l a r   ? ? ?฀ ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀s฀ ฀a฀n฀d฀ ฀f฀u฀n฀c฀t฀i฀o฀nǤ฀ FEBS Lett฀ 583ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀  ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀f฀e฀b฀s฀l฀e฀tǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀P฀o฀p฀o฀f฀fǡ฀ ฀VǤǡ฀ ฀A฀d฀o฀l฀fǡ฀ ฀FǤǡ฀ ฀B฀r฀u฀g฀g฀erǡ  ฀BǤ  Ƭ฀ W฀i e฀l a n dǡ฀ FǤ฀ ฀C฀O฀P฀)฀ ฀b฀u฀d฀d฀i฀n฀g  w i t฀h฀i฀n฀ ฀t฀h฀e฀  ? ? ?฀ ฀G฀o฀l฀g฀i฀ ฀s฀t฀a฀c฀kǤ฀ Cold Spring Harb Perspect Biol฀ 3ǡ฀ ฀a ? ? ? ? ? ?ǡ฀  ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀c฀s฀h฀p฀e฀r฀s฀p฀e฀c฀tǤ฀a ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀L฀e฀eǡ฀ ฀CǤ฀ Ƭ฀ ฀G฀o฀l฀d฀b฀e฀r฀gǡ฀ ฀JǤ฀ ฀S฀t฀r฀u฀c฀t฀u฀r฀e฀ ฀o฀f฀ c o a฀t฀o฀m฀e฀r฀ ฀c฀a฀g฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀an d  t h฀e฀  ? ? ?฀ ฀r฀e฀l฀a฀t฀i฀o฀n฀s฀h฀i฀p฀ ฀a฀m฀o฀n฀g฀ ฀C฀O฀P฀)ǡ฀ ฀C฀O฀P฀)฀)ǡ฀ ฀a฀n฀d฀ ฀c฀l฀a฀t฀h฀r฀i฀n฀ ฀v฀e฀s฀i฀c฀l฀e ฀c฀o฀a฀t฀sǤ฀ Cell  142ǡ  ? ? ?Ǧ ? ? ?฀  ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀c฀e฀l฀lǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀D฀o฀d฀o฀n฀o฀v฀aǡ฀ ฀SǤ฀ ฀OǤ et al.฀ V E฀S )฀C฀U฀L฀A฀R฀ ฀T฀R฀A฀N฀S฀P฀O฀R฀TǤ฀ ฀A฀ ฀s฀t฀r u c t฀u฀r฀e฀ o f  ฀t฀h฀e฀ ฀C฀O฀P฀)฀  ? ? ?฀ ฀c฀o฀a฀t฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀c฀o฀a฀t฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀i฀n฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀ ฀v฀e฀s฀i฀c฀l฀e฀ s s฀e฀m฀b฀l฀yǤ  Science   ? ? ?฀ 
349ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s฀c฀i฀e฀n฀c฀eǤ฀a฀a฀b ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀B฀r฀e฀m฀s฀e฀rǡ฀ ฀MǤ et al.  C o u฀p฀l฀i฀n฀g฀ ฀o฀f฀ ฀c฀o฀a฀t฀ ฀a฀s฀s฀e฀m฀b฀l฀y฀ ฀a฀n฀d฀ ฀v฀e฀s฀i฀c฀l฀e฀ ฀b฀u฀d฀d฀i฀n฀g฀ ฀t฀o฀  ? ? ?฀ ฀p฀a฀c฀k฀a฀g฀i฀n฀g฀ ฀o฀f฀ ฀p฀u฀t฀a฀t฀i฀v฀e฀ ฀c฀a฀r฀g฀o฀ ฀r฀e฀c฀e฀p฀t฀o฀r฀sǤ฀ Cell฀ 96ǡ   ? ? ?Ǧ ? ? ?฀ ȋ ? ? ? ?ȌǤ   ? ? ?฀  ? ?฀ ฀B฀e฀r฀kǡ฀ ฀DǤ฀ ฀RǤǡ฀ ฀B฀e฀n฀t฀l฀e฀yǡ฀ ฀DǤ฀ ฀DǤǡ฀ ฀B฀a฀y฀l฀i฀s฀sǡ฀ ฀SǤ฀ ฀JǤǡ฀ ฀L฀i฀ndǡ฀ AǤ฀ Ƭ฀ ฀U r฀b฀a฀nǡ฀ ZǤ  C฀u฀t฀i฀s฀ l a x aǣ  a   ? ? ?฀ ฀r฀e฀v฀i฀e฀wǤ฀ J Am Acad Dermatol฀ 66ǡ฀  ? ? ?฀ ฀e ? ? ?Ǧ ? ? ?ǡ฀  ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀j฀a฀a฀dǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀U฀r฀b฀a฀nǡ฀ ฀ZǤ฀ Ƭ฀ ฀D฀a฀v฀i฀sǡ฀ ฀EǤ฀ ฀CǤ฀ ฀C฀u฀t฀i฀s฀ l a x aǣ฀ ฀i฀n t฀e r s฀e c฀t฀i฀o฀n฀ ฀o฀f฀ ฀e฀l฀a฀s฀t฀i฀c f i฀b e r  ฀b฀i o g e฀n฀e฀s฀i฀sǡ฀  ? ? ?฀ ฀T฀G฀F฀b฀e฀t฀a฀ ฀s฀i฀g฀n฀a฀l฀i฀n฀gǡ฀ ฀t฀h฀e฀ ฀s฀e฀c฀r฀e฀t฀o฀r฀y฀ ฀p฀a฀t฀h฀w a y  a n d  m฀e฀t฀a฀b฀o฀l฀i฀s฀mǤ฀ Matrix Biol  33ǡ฀  ? ? ?฀  ? ?Ǧ ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀m฀a฀t฀b฀i฀oǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀(฀e฀n฀n฀i฀e฀sǡ฀ ฀(Ǥ฀ ฀CǤ et al.  ฀G e฀r฀o฀d฀e฀r฀m฀i฀a฀ ฀o฀s฀t฀e฀o฀d฀y฀s฀p฀l฀a฀s฀t฀i฀c฀a฀ ฀i฀s฀ ฀c฀a฀u฀s฀e฀d฀ ฀b฀y฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀  ? ? ?฀ ฀i฀n฀ ฀S฀C฀Y฀L ?฀B฀P ?ǡ฀ ฀a฀ ฀R฀a฀bǦ ?฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀n฀g฀ ฀g฀o฀l฀g฀i฀nǤ฀ Nat Genet  40ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀  ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀n฀gǤ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀(฀u฀n฀t฀e฀rǡ฀ ฀AǤ฀ ฀GǤǡ฀ ฀M฀a฀r฀t฀s฀o฀l฀fǡ฀ ฀JǤ฀ ฀TǤǡ  ฀B฀a฀k฀e฀rǡ฀ ฀CǤ฀ ฀GǤ  Ƭ฀ ฀R฀e฀e฀dǡ฀ ฀MǤ฀ ฀(Ǥ฀ ฀Ge฀r o d r฀m a฀  ? ? ?฀ ฀o฀s฀t฀e฀o฀d฀y฀s฀p฀l฀a฀s฀t฀i฀c฀aǤ฀ ฀A฀ ฀r฀e฀p฀o฀r฀t฀ ฀o฀f฀ ฀t฀w฀o฀ ฀a฀f฀f฀e฀c฀t฀e฀d฀ ฀f฀a฀m฀i฀l฀i฀e฀sǤ฀ Hum Genet฀ 40ǡ฀  ? ? ?Ǧ ? ? ?฀  ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀L฀i฀s฀k฀e฀rǡ฀ ฀RǤ et al.฀ ฀G฀e฀r฀o฀d฀e฀r฀m฀i฀a฀ ฀o฀s฀t฀e฀o฀d฀y฀s฀p฀l฀a฀s฀t฀i฀c฀a฀ ฀he r e d i t฀a฀r฀i฀aǣ  ฀r฀e฀p o r t  ฀o฀f฀ ฀t฀h฀r฀e฀e฀  ? ? ?฀ ฀a฀f฀f฀e฀c฀t฀e฀d฀ ฀b฀r฀o฀t฀h฀e฀r฀s฀ ฀a฀n฀d฀ ฀l฀i฀t฀e฀r฀a฀t฀u฀r฀e฀ ฀r฀e฀v฀i฀e฀wǤ฀ Am J Med Genet฀ 3ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀  ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀a฀j฀m฀gǤ ? ? ? ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀E฀g฀e฀r฀e฀rǡ฀ ฀JǤ t al.฀ G O฀R฀A฀B฀ ฀M฀i฀s฀s฀e฀n฀s฀e฀ ฀M฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀D฀i฀s฀r฀u฀p฀t฀ ฀R฀A฀B ?฀ ฀a฀n฀d฀ ฀A฀R฀F ?฀  ? ? ?฀ ฀B฀i฀n฀d฀i฀n฀g฀ ฀a฀n฀d฀ ฀G฀o฀l฀g฀i฀ ฀T฀a฀r฀g฀e฀t฀i฀n฀gǤ฀ J Invest Dermatol  135ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀  ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀i฀dǤ ? ? ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀W฀i฀t฀k฀o฀sǡ฀ ฀TǤ฀ ฀MǤ฀ Ƭ฀ ฀L฀o฀w฀eǡ฀ ฀MǤ฀ ฀T฀h฀e฀ ฀G฀o฀l฀g฀i฀n฀ ฀F฀a฀m฀i฀l฀y฀ ฀o฀f฀ ฀C฀o฀il฀e฀dǦ฀C฀o฀i l  T et h e฀r i n   ? ? ?฀ ฀P฀r฀o฀t฀e฀i฀n฀sǤ฀ Front Cell Dev Biol฀ 3ǡ฀  ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀f฀c฀e฀l฀lǤ ? ? ? ?Ǥ ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀  ? ?฀ ฀W฀o฀n฀gǡ฀ ฀MǤǡ฀ ฀G฀i฀l฀l฀i฀n฀g฀h฀a฀mǡ฀ ฀AǤ฀ ฀KǤ฀ Ƭ฀ M฀u r oǡ  SǤ฀ ฀T฀h฀e฀ g฀o฀l฀g฀i฀n฀ ฀c฀o฀i฀l฀e฀dǦ฀c฀o฀i l฀ p฀r฀o฀t฀e฀i฀n฀s   ? ? ?฀ ฀c฀a฀p฀t฀u฀r฀e฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀ ฀t฀y฀p฀e฀s฀ ฀o฀f฀ ฀t฀r฀a฀n฀s฀p฀o฀r฀t฀ c฀a฀r฀r฀i e r฀s฀ ฀v฀i฀a฀ ฀d฀i฀s฀t฀i฀n฀c฀t฀ ฀NǦ฀t฀er m i n a l   ? ? ?฀ ฀m฀o฀t฀i฀f฀sǤ฀ BMC Biol  15ǡ฀  ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s ? ? ? ? ?Ǧ ? ? ?Ǧ ? ? ? ?Ǧ ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ?฀ 
฀  ? ?
 ? ?฀ ฀L฀i฀uǡ฀ ฀YǤ et al.  S฀C฀Y฀L ?฀B฀P ?฀ ฀m฀o฀d฀u฀l฀a฀t฀e฀s฀ ฀n฀e฀u฀r฀i฀t฀e฀ ฀o฀u฀t฀g฀r฀o฀w฀t฀h฀ ฀a฀n฀d฀ ฀r฀e฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n  ฀b y ? ? ?฀ ฀r฀e฀g฀u฀l฀a฀t฀i฀n฀g฀ ฀t฀h฀e฀ ฀M฀d฀m ?Ȁ฀p ? ?฀ ฀p฀a฀t฀h฀w฀a฀yǤ฀ Mol Biol Cell฀ 23ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ   ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀m฀b฀cǤ฀E ? ?Ǧ ? ?Ǧ ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀Y฀a฀nǡ฀ ฀JǤǡ฀ ฀D฀iǡ฀ ฀YǤǡ฀ ฀S฀h฀iǡ฀ ฀(Ǥǡ฀ ฀R฀a฀o(  Ƭ฀ ฀(฀u฀oǡ฀ KǤ฀ ฀O฀v฀e฀r฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀of฀ ฀S฀C฀Y฀L ?Ǧ฀B฀P ?฀  ? ? ? ?฀ ฀s฀t฀a฀b฀i฀l฀i฀z฀e฀s฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀ ฀p ? ?฀ ฀b฀y฀ ฀s฀u฀p฀p฀r฀e฀s฀s฀i฀n฀g฀ ฀M฀D฀M ?Ǧ฀m฀e฀d฀i฀at฀e฀d฀ ฀u฀b฀i฀q฀u฀i฀t in a฀t฀i o nǤ   ? ? ? ?฀ 
FEBS Lett฀ 584ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀f฀e฀b฀s฀l฀e฀tǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀L฀i฀uǡ฀ ฀YǤ et al.  G฀o฀r฀a฀b฀ ฀)฀s฀ ฀R฀e฀q฀u฀i฀r฀e฀d฀ ฀f฀o฀r฀ ฀D฀e฀r฀m฀a฀l฀ ฀C฀o฀n฀d฀e฀n฀s฀a฀t฀e฀ ฀C฀e฀l฀l฀s฀ ฀t฀o฀ ฀R฀es p o n d฀ ฀t฀o฀  ? ? ? ?฀ ฀(฀e฀d฀g฀e฀h฀o฀g฀ ฀S฀i฀g฀n฀a฀l฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀(฀a฀i฀r F o l฀i c฀l฀e฀ ฀M฀o฀r p h o g฀e฀n฀e฀s฀i฀sǤ฀ J I vest Derm t l฀  ? ? ? ?฀ 
136ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀j฀i฀dǤ   ? ?  ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀K฀o฀v฀a฀c฀sǡ฀ ฀LǤ et l.฀ ฀G฀o฀r฀a฀b฀ ฀i฀s฀ ฀a฀ ฀G฀o฀l฀g฀i฀ ฀p฀r฀o฀t฀e฀i฀n฀ r e q u i r e d฀ f r  s t r฀u฀c฀t฀u฀r฀e฀ ฀a฀n฀d฀  ? ? ? ?฀ ฀d฀u฀p฀l฀i฀c฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀D฀r฀o฀s฀o฀p฀h฀i฀l฀a฀ ฀c฀e฀n฀t฀r฀i฀o฀l฀e฀sǤ฀ Nat Genet฀ 50ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ   ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s ? ? ? ? ?Ǧ ? ? ?Ǧ ? ? ? ?Ǧ ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀D฀iǡ฀ ฀YǤ et al.  ฀C฀l฀o฀n฀i฀n฀g฀ ฀a฀n฀d฀ ฀c฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀a฀ ฀n฀o฀v฀e฀l฀ ฀g฀e฀n฀e฀ ฀w฀h฀i฀c฀h e n c o d฀e฀s฀ a฀  ? ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀i฀n฀g฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀m฀i฀t฀o฀s฀i฀sǦ a s s o c i a t e d  k i฀n a฀s฀eǦ฀l฀i฀k฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀N฀T฀K LǤ   ? ? ? ?฀ 
J Hum Genet฀ 48ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s ? ? ? ? ?Ǧ ? ? ?Ǧ ? ? ? ?Ǧ ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀(฀a฀m฀l฀i฀nǡ฀ ฀JǤ฀ ฀NǤ et al.฀ S c y฀l ?฀ ฀s฀c฀a฀f฀f฀o฀l฀d฀s฀ ฀c฀l฀a฀s฀s฀ ฀)฀)฀ ฀A฀r฀f฀s฀ ฀t฀o฀ ฀s฀p฀e฀c฀i฀f฀i฀c฀ ฀s฀u฀b฀c฀o฀m฀p฀l฀e฀x฀e฀s฀ ฀o f฀  ? ? ? ?฀ ฀c฀o฀a฀t฀o฀m฀e฀r฀ ฀t฀h฀r฀o฀u฀g฀h฀ ฀t฀h฀e฀ ฀g฀a฀m฀m฀aǦ฀C฀O฀P฀ ฀a฀p฀p฀e฀n฀d฀a฀g฀e฀ ฀d฀o฀m฀a฀i฀nǤ฀ J Cell Sci  127ǡ฀  ? ? ? ?฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀c฀sǤ ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀B฀u฀r฀m฀a฀nǡ฀ ฀JǤ฀ ฀LǤ et al.฀ ฀S c y l ?ǡ฀ ฀m฀u฀t฀a฀t฀e฀d฀ ฀i฀n฀ ฀a฀ ฀r฀e฀c฀e฀s฀s฀i฀v฀e฀ ฀f฀o฀r฀m  o f  s p i฀n o฀c฀e฀r฀e฀b฀e฀l฀l฀a฀r฀  ? ? ? ?฀ ฀n฀e฀u฀r฀o฀d฀e฀g฀e฀n฀e฀r฀a฀t฀i฀o฀nǡ฀ ฀r฀e฀g฀u฀l฀a฀t฀e฀s฀ ฀C฀O฀P฀)Ǧ฀m฀e฀d฀i฀a฀t฀e฀d฀ ฀r฀e฀t฀r฀o฀g฀r฀a฀d฀e฀ t r a f f฀i cǤ  J Biol  ? ? ? ?฀ 
Chem฀ 283ǡ฀  ? ? ? ? ?Ǧ ? ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀b฀cǤ฀M ? ? ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀M฀aǡ฀ ฀WǤ฀ Ƭ฀ ฀G฀o฀l฀d฀b฀e฀r฀gǡ฀ ฀JǤ฀ ฀R฀u฀l฀e฀s฀ ฀f฀o฀r฀ ฀t฀h฀e฀ ฀r฀e฀c฀o฀g฀n฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀d฀i฀l y s฀i฀n฀e฀ ฀r฀e฀t r i฀e฀v a l  ฀m฀o฀t฀i f s   ? ? ? ?฀ ฀b฀y฀ ฀c฀o฀a฀t฀o฀m฀e฀rǤ฀ EMBO J  32ǡ   ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀e฀m฀b฀o฀jǤ ? ? ? ?Ǥ ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀G฀i฀l฀l฀i฀n฀g฀h฀a฀mǡ฀ ฀AǤ฀ ฀KǤǡ฀ ฀S฀i฀n฀k฀aǡ฀ ฀RǤǡ฀ ฀T o฀r r฀e฀sǡ  )Ǥ  ฀LǤǡ  ฀L i฀l฀l฀e฀yǡ฀ ฀KǤ฀ ฀SǤ฀ Ƭ฀ M฀u฀n r oǡ฀ SǤ฀ ฀T o w฀a฀r฀d฀ ฀a฀  ? ? ? ?฀ ฀c฀o฀m฀p฀r฀e฀h฀e฀n฀s฀i฀v฀e฀ ฀m฀a฀p฀ ฀o฀f฀ ฀t฀h฀e฀ ฀e฀f฀f฀e฀c฀t฀o฀r฀s฀ ฀o฀f฀ ฀r฀a฀b฀ ฀G฀T฀P฀a฀s฀e฀sǤ฀ Dev Cell฀ 31ǡ  ? ? ?Ǧ ? ? ?ǡ   ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀d฀e฀v฀c฀e฀lǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀P฀o฀p฀o฀f฀fǡ฀ ฀VǤ et al.฀ ฀S฀e฀v฀e฀r฀a฀l฀ ฀A฀D฀PǦ฀r฀i฀b฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀f฀a฀c฀t฀o฀r฀ ȋ฀A฀r฀fȌ฀ ฀i฀s฀o฀f฀o฀r฀m฀s฀ ฀s฀u฀p฀p฀o฀r฀t฀  ? ? ? ?฀ ฀C฀O฀P฀)฀ ฀v฀e฀s฀i฀c฀l฀e฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀nǤ฀ J Biol Chem  286ǡ   ? ? ? ? ?Ǧ ? ? ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀b฀cǤ฀M ? ? ?Ǥ ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀A฀lǦ฀D฀o฀s฀a฀r฀iǡ฀ ฀MǤ฀ Ƭ฀ ฀A฀l฀k฀u฀r฀a฀y฀aǡ฀ ฀FǤ฀ ฀S ฀A฀ ฀n฀o฀v฀e฀l฀ ฀m฀i฀s฀s e฀n฀s฀e฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀ ฀i฀n S C Y L ?฀B P ?฀  ? ? ? ?฀ ฀p฀r฀o฀d฀u฀c฀e฀s฀ ฀g฀e฀r฀o฀d฀e฀r฀m฀a฀ ฀o฀s฀t฀e฀o฀d฀y฀s฀p฀l฀a฀s฀t฀i c a  ฀p฀h e n o t y p e  ฀i฀n฀d i฀s฀t฀i฀n฀g฀u฀i฀s฀h฀a฀b฀l฀e f r o m   ? ? ? ?฀ ฀t฀h฀a฀t฀ ฀c฀a฀u฀s฀e฀d฀ ฀b฀y฀ ฀n฀u฀l฀l฀i฀m฀o฀r฀p฀h฀i฀c฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀sǤ฀ Am J Med Genet A  149Aǡ฀  ? ? ? ?Ǧ ? ? ? ?฀  ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀a฀j฀m฀gǤ฀aǤ ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀G฀a฀r฀d฀e฀i฀t฀c฀h฀i฀kǡ฀ ฀TǤ t al.฀ ฀C฀l฀i฀n i c฀a฀l฀ ฀a฀n฀d฀ ฀b฀i฀o฀c฀h฀e฀m฀i฀c฀a฀l฀ ฀f฀e฀a฀t฀u฀r฀e฀s฀ ฀g฀u฀i฀d฀i฀n฀g฀ ฀t฀h฀e฀  ? ? ? ?฀ ฀d฀i฀a฀g฀n฀o฀s฀t฀i฀c฀s฀ ฀i฀n฀ ฀n฀e฀u฀r฀o฀m฀e฀t฀a฀b฀o฀l฀i฀c฀ ฀c฀u฀t฀i฀s฀ ฀l฀a฀x฀aǤ฀ Eur J Hum Genet  22ǡ฀  ? ? ?Ǧ ? ? ?ǡ   ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀e฀j฀h฀gǤ ? ? ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀S฀i฀l฀v฀i฀u฀sǡ฀ ฀JǤ฀ ฀RǤǡ฀ ฀B฀h฀a฀g฀a฀t฀j฀iǡ฀ ฀PǤǡ฀ ฀L฀e v฀e n฀t i sǡ  RǤ฀ Ƭ  ฀T฀e฀r฀r฀o฀n฀eǡ฀ ฀DǤ฀ ฀KǦ฀r฀a s ?฀B฀ ฀a฀n฀d฀ ฀p฀r฀e n฀y l฀a฀t฀e฀d฀  ? ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀l฀a฀c฀k฀i฀n฀g฀  ?฀s฀e฀c฀o฀n฀d฀ ฀s฀i฀g฀n฀a฀l฀s ?฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀ ฀d฀y฀n฀a฀m฀i฀c฀al l฀y฀ ฀w i t฀h฀ ฀c฀el l u l a r   ? ? ? ?฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀sǤ฀ Mol Biol Cell฀ 17ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀m฀b฀cǤ฀e ? ?Ǧ ? ?Ǧ ? ? ? ?฀  ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀W฀o฀n฀gǡ฀ ฀MǤ฀ Ƭ฀ ฀M฀u฀n฀r฀oǡ฀ ฀SǤ฀ ฀M฀e฀m฀b฀r฀a฀n฀e฀ t r a฀f฀f฀i c฀k i n฀gǤ฀ ฀T฀h฀e฀ ฀s฀p฀e฀c฀i฀f฀i฀c฀i฀t฀y฀ ฀of  ฀v฀e฀s i฀c฀l฀e฀  ? ? ? ?฀ ฀t฀r฀a฀f฀f฀i฀c฀ ฀t฀o฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀i฀ ฀i฀s฀ ฀e฀n฀c฀o฀d฀e฀d฀ ฀i฀n฀ ฀t h e฀ g฀o฀l฀g฀i฀n฀ ฀c฀o฀i l e dǦ฀c฀o฀i฀l฀ ฀p฀r฀o฀t฀ei฀n sǤ  Science   ? ? ? ?฀ 
346ǡ฀  ? ? ? ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s฀c฀i฀e฀n฀c฀eǤ ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀N฀a฀g฀a฀r฀a฀jǡ฀ ฀NǤ et al.  ฀D e e฀p฀ ฀p฀r฀o฀t฀e฀o฀m฀e฀ ฀a฀n฀d฀ ฀t฀r฀a฀n฀s฀c฀r฀i฀p฀t o฀m฀e฀ ฀m a p฀p฀i n g฀ ฀o฀f฀ ฀a฀ ฀h฀u฀m฀a฀n฀  ? ? ? ?฀ ฀c฀a฀n฀c฀e฀r฀ ฀c฀e฀l฀l฀ ฀l฀i฀n฀eǤ฀ Mol Syst Biol฀ 7ǡ฀  ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀m฀s฀bǤ ? ? ? ?Ǥ ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀K฀u฀l฀i฀y฀e฀vǡ฀ ฀EǤ et al.  ฀O฀v e฀r฀l฀a฀p฀p฀i฀n฀g฀ ฀R฀o฀l฀e฀ ฀o฀f฀ ฀S฀C฀Y฀L ?฀ ฀a฀n฀d฀ ฀S฀C฀Y฀L ?฀ ฀i฀n฀ ฀M฀a฀i฀n฀t฀a฀i฀n฀i฀n฀g  ? ? ? ?฀ ฀M฀o฀t฀o฀r฀ ฀N฀e฀u฀r฀o฀n฀ ฀V฀i฀a฀b฀i฀l฀i฀t฀yǤ฀ J Neurosci฀ 38ǡ   ? ? ? ?Ǧ ? ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀J฀N฀E฀U฀R฀O฀S฀C฀)Ǥ ? ? ? ?Ǧ ? ?Ǥ ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀ 
฀  ? ?
 ? ?฀ ฀S฀p฀a฀n฀gǡ฀ ฀AǤǡ฀ ฀M฀a฀t฀s฀u฀o฀k฀aǡ฀ ฀KǤǡ฀ ฀(฀a฀m฀a฀m฀o฀t฀oǡ฀ ฀SǤǡ฀ ฀S฀c฀h฀e฀k฀m฀a฀nǡ ฀RǤ฀ Ƭ  ฀O฀r฀c฀iǡ  ฀LǤ฀ C o฀a฀t฀o฀m e฀rǡ   ? ? ? ?฀ ฀A฀r฀f ?฀pǡ฀ ฀a฀n฀d฀ ฀n฀u฀c฀l฀e฀o฀t฀i฀d฀e฀ ฀a฀r฀e฀ ฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀t฀o฀ ฀b฀u฀d฀ ฀c฀o฀a t฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀c฀o฀m฀p฀l฀e฀x฀ )Ǧ฀c฀o฀a t฀e฀d   ? ? ? ?฀ ฀v฀e฀s฀i฀c฀l฀e฀s฀ ฀f฀r฀o฀m฀ ฀l฀a฀r฀g฀e฀ ฀s฀y฀n฀t฀h฀e฀t฀i฀c฀ ฀l฀i฀p฀o฀s฀o฀m฀e฀sǤ฀ P oc Natl Acad Sci U S A  95ǡ฀  ? ? ? ?฀  ? ? ? ? ?Ǧ ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀F฀i฀s฀h฀e฀rǡ฀ ฀PǤ฀ Ƭ฀ ฀U฀n฀g฀a฀rǡ฀ ฀DǤ฀ ฀B฀r฀i฀d฀g฀in฀g  ฀t฀h฀e฀ ฀G฀a฀p฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀G฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ a฀n฀d฀ V฀e฀s฀i฀c฀l e   ? ? ? ?฀ ฀T฀r฀a฀f฀f฀i฀cǤ฀ Front Cell Dev Biol฀ 4ǡ฀  ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀f฀c฀e฀l฀lǤ ? ? ? ?Ǥ ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀G฀i฀l฀o฀r฀m฀i฀n฀iǡ฀ ฀PǤ฀ ฀AǤ et al.฀ ฀A฀ ฀s฀e q฀u฀e฀n฀t฀i฀a฀l฀ ฀b฀i฀o฀o฀r฀t฀h฀o฀g฀o฀n฀a฀l฀ ฀d฀u฀a฀l฀ ฀s฀t฀r฀a฀t฀e฀g฀yǣ฀ ฀M฀a฀n฀N฀A฀l฀  ? ? ? ?฀ ฀a฀n฀d฀ ฀S฀i฀a฀N฀A฀l฀ ฀a฀s฀ ฀d฀i฀s฀t฀i฀n฀c฀t฀ ฀t฀o฀o฀l฀s฀ ฀t฀o฀ ฀u฀n r a v e฀l฀ s i a l i c  ฀a c i d ฀m฀e฀t฀a฀b฀o฀l฀i฀c฀ ฀pa t h w฀a y sǤ   ? ? ? ?฀ 
Chem Commun (Camb)฀ 52ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀c ?฀c฀c ? ? ? ? ?฀k฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀C฀h฀a฀nǡ฀ ฀WǤ฀ ฀LǤ et al.  ฀) m฀p฀a฀i฀r฀e฀d฀ ฀p฀r฀o฀t฀e฀o฀g฀l฀y฀c฀a฀n฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀nǡ฀ ฀e฀l฀e฀v฀a฀t฀e฀d฀ ฀T฀G฀FǦ฀b฀et฀a   ? ? ? ?฀ ฀s฀i฀g฀n฀a฀l฀i฀n฀gǡ฀ ฀a฀n฀d฀ ฀a฀b฀n฀o฀r฀m฀a฀l฀ ฀o฀s฀t฀e฀o฀b฀l฀a฀s฀t฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀t฀i฀o฀n฀ ฀a฀s฀ t฀h฀e฀ ฀b฀a฀s฀i s฀ f o r฀ b฀o฀n฀e฀  ? ? ? ?฀ ฀f฀r฀a฀g฀i฀l฀i฀t฀y฀ ฀i฀n฀ ฀a฀ ฀m฀o฀u฀s฀e฀ ฀m฀o฀d฀e฀l฀ ฀f฀o฀r฀ ฀g฀e฀r฀o฀d฀e฀r฀m฀i฀a฀ ฀o฀s฀t฀e฀o฀d฀y฀s฀p฀l฀a฀st฀i฀c฀aǤ฀ PLoS Genet   ? ? ? ?฀ 
14ǡ฀ ฀e ? ? ? ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀o฀u฀r฀n฀a฀lǤ฀p฀g฀e฀nǤ ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀J฀o฀k฀i฀t฀a฀l฀oǡ฀ ฀EǤǡ฀ ฀C฀a฀b฀r฀e฀r฀aǦ฀P฀o฀c฀hǡ฀ ฀NǤǡ  W a฀r nǡ฀ GǤ  Ƭ฀ ฀S h฀i฀m฀aǡ฀ ฀DǤ฀ ฀TǤ฀ ฀G฀ol g i  ฀c฀l u s฀t฀e r฀s  ฀a฀n฀d฀  ? ? ? ?฀ ฀v฀e฀s฀i฀c฀l฀e฀s฀ ฀m฀e฀d฀i฀a฀t฀e฀ ฀m฀i฀t฀o฀t฀i฀c฀ ฀i฀n฀h฀e฀r฀i฀ta฀n฀c฀e฀ ฀i n d฀e฀p฀e฀n d฀e n฀t l y  ฀o฀f฀ ฀t฀h฀e฀ ฀e฀n฀d฀o฀p฀l a฀s m฀i฀c฀  ? ? ? ?฀ ฀r฀e฀t฀i฀c฀u฀l฀u฀mǤ฀ J Cell Biol  154ǡ฀  ? ? ?Ǧ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀Z฀o฀l฀o฀vǡ฀ ฀SǤ฀ ฀NǤ฀ Ƭ฀ ฀L฀u฀p฀a฀s฀h฀i฀nǡ฀ ฀VǤ฀ ฀VǤ฀ ฀C฀o฀g ?฀p฀ ฀d฀e฀p฀l฀e฀t฀i฀o฀n฀ ฀bl฀o c฀k s฀ ฀v฀e฀s฀i฀c฀l฀eǦ m฀e d i฀a฀t e฀d   ? ? ? ?฀ ฀G฀o฀l฀g฀i฀ ฀r฀e฀t฀r฀o฀g฀r฀a฀d฀e฀ ฀t฀r฀a฀f฀f฀i฀c฀k฀i฀n฀g฀ ฀i฀n฀ ฀(฀e฀L฀a฀ ฀c฀e฀l฀l฀sǤ฀ J Cell Biol  168ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀c฀bǤ ? ? ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀G฀r฀i฀f฀f฀i฀t฀h฀sǡ฀ ฀GǤ฀ Ƭ฀ ฀S฀i฀m฀o฀n฀sǡ฀ ฀KǤ฀ ฀T฀h฀e฀ ฀t฀r฀a฀n฀s฀ ฀G฀o฀l฀g฀i฀ ฀n฀e฀t฀w฀o฀rkǣ  s o฀r t฀i฀n฀g฀ ฀a฀t฀ ฀t h e฀ ฀e฀x฀i t s฀i฀t฀e฀  ? ? ? ?฀ ฀o฀f฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀i฀ ฀c฀o฀m฀p฀l฀e฀xǤ฀ Science฀ 234ǡ฀  ? ? ?Ǧ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀G฀l฀e฀e฀s฀o฀nǡ฀ ฀PǤ฀ ฀AǤǡ฀ ฀L฀o฀c฀kǡ฀ ฀JǤ฀ ฀GǤǡ฀ ฀L u฀k eǡ฀ MǤ฀ ฀RǤ฀ Ƭ S฀t฀o฀wǡ฀ ฀JǤ฀ ฀LǤ฀ ฀D฀o฀m฀a฀i฀n s฀ ฀o f  ฀t h฀e  ฀T฀G฀Nǣ฀  ? ? ? ?฀ ฀c฀o฀a฀t฀sǡ฀ ฀t฀e฀t฀h฀e฀r฀s฀ ฀a฀n฀d฀ ฀G฀ ฀p฀r฀o฀t฀e฀i฀n฀sǤ฀ Traffic฀ 5ǡ   ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ ? ? ? ?Ǧ ? ? ? ?฀  ? ? ? ?Ǥ ? ? ? ?Ǥ ? ? ? ? ?Ǥ฀x฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀B฀u฀r฀m฀a฀nǡ฀ ฀JǤ฀ ฀LǤǡ฀ ฀(฀a฀m฀l฀i฀nǡ฀ ฀JǤ฀ ฀NǤ฀ Ƭ  ฀M c P h฀e r s฀o nǡ  P ฀SǤ฀ ฀S฀c฀y฀l ?฀ ฀r฀e฀g฀u฀l฀at฀e฀s฀ ฀G฀o฀l฀g฀i   ? ? ? ?฀ ฀m฀o฀r฀p฀h฀o฀l฀o฀g฀yǤ฀ PL S One  5ǡ  ฀e ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀o฀u฀r฀n฀a฀lǤ฀p฀o฀n฀eǤ ? ? ? ? ? ? ?฀  ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀D฀u฀w฀e฀lǡ฀ ฀MǤ฀ Ƭ฀ ฀U฀n฀g฀e฀w฀i฀c฀k฀e฀l฀lǡ฀ ฀EǤ฀ ฀JǤ฀ ฀C฀l฀a฀t฀h฀r฀i฀nǦ฀d฀e฀p฀e฀n฀d฀e฀nt  ฀a s s o c i a t i o฀n฀ ฀o฀f฀ ฀C฀V฀A K ? ? ?฀  ? ? ? ?฀ ฀w฀i฀t฀h฀ ฀e฀n฀d฀o฀s฀o฀m฀e฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀t฀r฀a฀n฀sǦ฀G฀o฀l฀g฀i฀ ฀n฀e฀t฀w฀o฀r฀kǤ฀ Mol Biol Cell 17ǡ฀  ? ? ? ?Ǧ ? ? ? ?฀  ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀m฀b฀cǤ฀e ? ?Ǧ ? ?Ǧ ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀S฀u฀l฀l฀i฀v฀a฀nǡ฀ ฀AǤǡ฀ ฀U฀f฀fǡ฀ ฀CǤ฀ ฀RǤǡ฀ ฀)฀s฀a฀ck฀eǡ฀ ฀CǤ  ฀MǤ฀ Ƭ฀ ฀T h฀o฀r฀n฀eǡ฀ ฀RǤ฀ ฀FǤ฀ ฀P฀A฀C฀EǦ ?ǡ฀ a  ฀n o฀v e฀l฀ ฀p฀r฀o฀t฀e฀i฀n฀  ? ? ? ?฀ ฀t฀h฀a฀t฀ ฀i฀n฀t฀e฀r฀a฀c฀t฀s฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀CǦ฀t฀e฀r฀m฀i฀n฀a฀l฀ ฀d฀o฀m฀a฀i฀n฀ ฀o฀f฀ ฀e฀z฀r฀i฀nǤ฀ Exp Cell Res฀ 284ǡ฀  ? ? ?Ǧ ? ? ? ?฀  ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀B฀o฀r฀n฀e฀rǡ฀ ฀GǤ฀ ฀(Ǥ et al.฀ C฀V฀A฀K ? ? ?฀ ฀i฀s฀ ฀a฀ ฀n฀o฀v฀e฀l฀ ฀r฀e฀g฀u฀l฀a฀t฀o฀r฀ ฀o฀f฀ ฀c฀l฀a฀t฀h฀r฀i฀nǦ฀m฀e฀d฀i฀a฀t฀e฀d฀  ? ? ? ?฀ ฀S฀N฀A฀R฀E฀ ฀s฀o฀r฀t฀i฀n฀gǤ฀ Traffic  8ǡ   ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ ? ? ? ?Ǧ ? ? ? ?฀  ? ? ? ?Ǥ ? ? ? ?Ǥ ? ? ? ? ?Ǥ฀x฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀S฀c฀h฀m฀i฀d฀tǡ฀ ฀WǤ฀ ฀MǤ et al.฀ M฀u t a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀S฀c฀y฀l ?฀ ฀g฀e฀n฀e฀ ฀e฀n฀c฀o฀d฀i฀n฀g฀ ฀a฀m฀i฀n฀oǦ฀t฀e฀r฀m฀i฀n฀a฀l฀  ? ? ? ?฀ ฀k฀i฀n฀a฀s฀eǦ฀l฀i฀k฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀c฀a฀u฀s฀e฀s฀ ฀a฀ ฀r฀e฀c฀e฀s฀s฀i฀v฀e฀ ฀f฀o฀r฀m฀ ฀o฀f฀ ฀s฀p฀i฀n฀o฀c฀e฀r฀e฀b฀e฀l฀l฀a฀r฀  ? ? ? ?฀ ฀n฀e฀u฀r฀o฀d฀e฀g฀e฀n฀e฀r฀a฀t฀i฀o฀nǤ฀ EMBO Rep  8ǡ   ? ? ?Ǧ ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s฀jǤ฀e฀m฀b฀o฀rǤ ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀S฀c฀h฀m฀i฀d฀tǡ฀ ฀WǤ฀ ฀MǤ et al.฀ D฀i฀s฀r฀u฀p฀t฀i฀v฀e฀ ฀S฀C฀Y฀L ?฀ ฀M฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀U฀n฀d฀e฀r฀l฀i฀e฀ ฀a฀ ฀S฀y฀n฀d฀r฀o฀m฀e฀  ? ? ? ?฀ ฀C฀h฀a฀r฀a฀c฀t฀e฀r฀i฀z฀e฀d฀ ฀b฀y฀ ฀R฀e฀c฀u฀r฀r฀e฀n฀t฀ ฀E฀p฀i฀s฀o฀d฀e฀s฀ ฀o฀f฀ ฀L฀i฀v฀e฀r฀ ฀F฀a฀i฀l฀u฀reǡ  P r i p h e r a฀l฀  ? ? ? ?฀ ฀N฀e฀u฀r฀o฀p฀a฀t฀h฀yǡ฀ ฀C฀e฀r฀e฀b฀e฀l฀l฀a฀r฀ ฀A฀t฀r฀o฀p฀h฀yǡ฀ ฀a฀n฀d฀ ฀A฀t฀a฀x฀i฀aǤ฀ Am J Hum Genet  97ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀a฀j฀h฀gǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀L฀e฀n฀zǡ฀ ฀DǤ et al.฀ ฀S฀C฀Y฀L ?฀ ฀v฀a฀r฀i฀a฀n฀t฀s฀ ฀c฀a฀u฀s฀e฀ ฀a฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀ ฀w฀i฀t฀h฀ ฀l฀o฀w฀ ฀g฀a฀m฀m฀aǦ ? ? ? ?฀ ฀g฀l฀u฀t฀a฀m฀y฀lǦ฀t฀r฀a฀n฀s฀f฀e฀r฀a฀s฀e฀ ฀c฀h฀o฀l฀e฀s฀t฀a฀s฀i฀sǡ฀ ฀a฀c฀u฀t฀e฀ ฀l฀i฀v฀e฀r฀ ฀f฀a฀i฀l฀u฀r฀eǡ฀ ฀a฀n฀d฀  ? ? ? ?฀ ฀n฀e฀u฀r฀o฀d฀e฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n฀ ȋ฀C฀A฀L฀F฀A฀NȌǤ฀ Genet Medǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀g i฀mǤ ? ? ? ?Ǥ ? ? ?฀  ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀ 
฀  ? ?
 ? ?฀ ฀F฀r฀e฀e฀z฀eǡ฀ ฀(Ǥ฀ ฀(Ǥ฀ ฀G฀e฀n฀e฀t฀i฀c฀ ฀d฀e฀f฀e c฀t฀s฀ ฀i  t h e  h u฀m฀a฀n฀ ฀g฀l฀y฀c฀o฀m฀eǤ฀ Nat R v Genet  7ǡ   ? ? ?Ǧ ? ? ? ?฀  ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀n฀r฀g ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀W฀i฀l฀l฀e฀t฀tǡ฀ ฀RǤǡ฀ ฀U฀n฀g฀a฀rǡ฀ ฀DǤ฀ Ƭ฀ ฀L฀u฀p฀a฀s฀h฀i nǡ฀ VǤ฀ ฀T h฀e  ฀G o฀l฀g฀i฀ ฀p฀u฀p฀p฀e฀t฀ ฀m฀a฀s฀t฀e฀rǣ  C O฀G฀  ? ? ? ?฀ ฀c฀o฀m฀p฀l฀e฀x฀ ฀a฀t฀ ฀c฀e฀n฀t฀e฀r฀ ฀s฀t฀a฀g฀e฀ ฀o฀f฀ ฀m฀e฀m฀b฀ra n฀e฀ t r a฀f f i฀c k i n฀g  ฀i฀n฀t e฀r฀a฀c฀t฀i฀o฀n฀sǤ฀ Histoche   ? ? ? ?฀ 
Cell Biol฀ 140ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s ? ? ? ? ?Ǧ ? ? ?Ǧ ? ? ? ?Ǧ ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀K฀o฀r฀n฀a฀kǡ฀ ฀UǤ et al.฀ ฀) m฀p฀a฀i฀r฀e฀d฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀c฀u฀t฀i฀s฀ ฀l฀a฀x฀a฀ ฀c฀a฀u฀s฀e฀d฀ ฀b฀y฀  ? ? ? ?฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀v฀e฀s฀i฀c฀u฀l฀a฀r฀ ฀( ?Ǧ฀A฀T฀P฀a฀s฀e฀ ฀s฀u฀b฀u฀n฀i฀t฀ ฀A฀T฀P ?฀V ?฀A ?Ǥ฀ Nat Genet  40ǡ฀  ? ? ? ?฀  ? ?Ǧ ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀n฀gǤ ? ? ? ?Ǥ ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀(฀u฀c฀t฀h฀a฀g฀o฀w฀d฀e฀rǡ฀ ฀VǤ et al.฀ L o s sǦ o฀fǦ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀i฀n฀ ฀A฀T฀P ?฀V ?฀A ?฀ ฀i฀m฀p฀a฀i฀r฀  ? ? ? ?฀ ฀v฀e฀s฀i฀c฀u฀l฀a฀r฀ ฀t฀r฀a฀f฀f฀i฀c฀k฀i฀n฀gǡ฀ ฀t฀r฀o฀p฀o฀e฀l฀a฀s฀t i n฀ ฀s฀e฀c฀r฀e t i o n฀ a n d฀ c฀e฀l฀l฀ ฀s฀u฀r฀v฀i฀v฀a฀lǤ฀ Hum Mol  ? ? ? ?฀ 
Genet฀ 18ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀h฀m฀gȀ฀d฀d฀p ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀S฀e฀i฀d฀l฀e฀rǡ฀ ฀DǤ฀ ฀GǤ฀ ฀T฀h฀e฀ ฀g฀a฀l฀a฀c฀t฀o฀s฀a฀mi฀n o฀g฀l฀y฀c฀a฀nǦ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀d฀e฀c฀o฀r฀i฀n฀ ฀a฀nd  i t฀s฀ ฀i฀m p a c t฀  ? ? ? ?฀ ฀o฀n฀ ฀d฀i฀s฀e฀a฀s฀e฀sǤ฀ Curr Opin Struct Biol฀ 22ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀s฀b฀iǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀S฀e฀i฀d฀l฀e฀rǡ฀ ฀DǤ฀ ฀GǤ et al.  ฀D e฀f฀e฀c฀t฀i฀v฀e฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀d฀e฀c฀o฀r฀i฀n฀ ฀a฀n฀d  ฀b฀i฀g฀l฀y฀c a nǡ฀ ฀a฀l฀t฀e฀r฀e฀d฀  ? ? ? ?฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ฀s฀t฀r฀u฀c฀t฀u฀r฀eǡ฀ ฀a฀n฀d฀ ฀a฀b฀n฀o฀r฀m฀a฀l฀ ฀p฀h฀e฀n฀o฀t฀y฀p฀e฀ ฀o฀f฀ t h e฀ ฀s฀k฀i฀n฀ ฀f฀i฀b฀r฀o฀b฀l฀a฀s฀t฀s฀ ฀o f  a n฀  ? ? ? ?฀ ฀E฀h฀l฀e฀r฀sǦ฀D฀a฀n฀l฀o฀s฀ ฀s฀y฀n฀d฀r฀o฀m฀e฀ ฀p฀a฀t฀i฀e฀n฀t c a r฀r฀y฀i฀n฀g฀ t h e  n฀o฀v฀e฀l฀ ฀A฀r฀g ? ? ?฀C฀y฀s฀  ? ? ? ?฀ ฀s฀u฀b฀s฀t฀i฀t฀u฀t฀i฀o฀n฀ ฀i฀n฀ ฀g฀a฀l฀a฀c฀t฀o฀s฀y฀l฀t฀r฀a฀n฀s฀f฀e฀r฀a฀s฀e฀ ฀)฀ ȋ฀b฀e฀t฀a ?฀G฀a฀l฀TǦ ?ȌǤ  J M l Med (Berl)฀ 84ǡ   ? ? ? ?฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s ? ? ? ? ?Ǧ ? ? ?Ǧ ? ? ? ?Ǧ ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀M฀a฀c฀c฀a฀r฀a฀n฀aǡ฀ ฀MǤ et al.  D e r m฀a฀t฀a฀n฀ ฀s฀u฀l฀f฀a฀t฀e฀ ฀e฀p฀i฀m฀e฀r฀a฀s฀e฀  ?Ǧ฀d฀e฀f฀i฀c฀i฀e฀n฀t฀ ฀m฀i฀c฀e฀ ฀h฀a฀v฀e฀  ? ? ? ?฀ ฀r฀e฀d฀u฀c฀e฀d฀ ฀c฀o฀n฀t฀e฀n฀t฀ ฀a฀n฀d฀ ฀c฀h฀a฀n฀g฀e฀d฀ ฀d฀i฀s฀t฀r฀i฀b฀u฀t฀i฀o฀n฀ ฀o฀f฀ ฀i฀d฀u฀r฀o฀n฀i a c฀i฀d฀s฀ ฀i฀n฀ ฀de r m a฀t a฀n฀  ? ? ? ?฀ ฀s฀u฀l฀f฀a฀t฀e฀ ฀a฀n฀d฀ ฀a฀n฀ ฀a฀l฀t฀e฀r฀e฀d฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ฀s฀t฀r฀u฀c฀t฀u฀r฀e฀ ฀i฀n฀ ฀s฀k฀i฀nǤ฀ Mol Cell Biol  29ǡ฀  ? ? ? ?Ǧ ? ? ? ?฀  ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀M฀C฀BǤ ? ? ? ? ?Ǧ ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀M฀i฀y฀a฀k฀eǡ฀ ฀NǤ et al.฀ ฀L฀o฀s฀sǦ฀o฀fǦ฀f฀u฀n฀c฀t฀i฀o฀n฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀C฀(฀S฀T ? ?  ฀i฀n  ฀a฀ ฀n฀e฀w฀ ฀t฀y฀p฀e฀ ฀o฀f฀  ? ? ? ?฀ ฀E฀h฀l฀e฀r฀sǦ฀D฀a฀n฀l฀o฀s฀ ฀s฀y฀n฀d฀r฀o฀m฀eǤ฀ Hum Mutat  31ǡ฀  ? ? ?Ǧ ? ? ?ǡ   ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀h฀u฀m฀uǤ ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀M฀a฀l฀f฀a฀i฀tǡ฀ ฀FǤ et al.฀ ฀D฀e f฀e฀c฀t฀i฀v฀e฀ ฀i฀n฀i฀t฀i฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀g฀l฀y฀c฀o฀s฀a฀m฀i฀n฀o฀g฀l฀y฀c฀a฀n฀ ฀s฀y฀n฀t฀h฀e฀s฀i฀s d u e฀ t o   ? ? ? ?฀ ฀B ?฀G฀A฀L฀T ?฀ ฀m฀u฀t฀a฀t฀i฀o฀n฀s฀ ฀c฀a฀u฀s฀e฀s฀ ฀a฀ ฀p฀l฀e฀i฀ot฀r o p฀i฀c฀ E h l e r฀sǦ฀D฀a n l ฀sǦ฀s฀y฀n฀d฀r฀o฀m฀eǦ฀li k e฀  ? ? ? ?฀ ฀c฀o฀n฀n฀e฀c฀t฀i฀v฀e฀ ฀t฀i฀s฀s฀u฀e฀ ฀d฀i฀s฀o฀r฀d฀e฀rǤ฀ Am J Hum Genet  92ǡ฀  ? ? ?Ǧ ? ? ?ǡ   ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ฀a฀j฀h฀gǤ ? ? ? ?Ǥ ? ?Ǥ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀K฀i฀t฀a฀z฀a฀w฀aǡ฀ ฀DǤǡ฀ ฀Y฀a฀m฀a฀g฀u฀c฀h฀iǡ฀ ฀MǤǡ฀ ฀M฀o฀r฀iǡ฀ (Ǥ฀ Ƭ฀ ฀)฀n฀o฀u฀eǡ฀ ฀YǤ฀ ฀(Ǥ฀ ฀C฀O฀P฀)Ǧ฀m฀ed i a t฀e฀d฀  ? ? ? ?฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀ ฀t฀r฀a฀f฀f฀i฀c฀k฀i฀n฀g฀ ฀i฀s฀ ฀r฀e฀q฀u฀i฀r฀e฀d฀ ฀f฀o฀r฀ ฀c฀y฀t฀o฀k฀i฀n฀e฀s฀i฀s฀ ฀i฀n฀ ฀Dr฀o฀s฀o p h i฀l฀a฀ ฀m a l e   ? ? ? ?฀ ฀m฀e฀i฀o฀t฀i฀c฀ ฀d฀i฀v฀i฀s฀i฀o฀n฀sǤ฀ J Cell Sci฀ 125ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀c฀sǤ ? ? ? ? ? ?฀  ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀P฀e฀v฀z฀n฀e฀rǡ฀ ฀)Ǥ et al.฀ ฀D฀i฀s฀t฀i฀n฀c฀t฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀s฀u฀b฀c฀o฀m฀p฀l฀e฀x฀e฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀C฀O฀P฀)฀ ฀c฀o฀a฀t฀ ฀i฀n฀ ฀t฀h฀e฀  ? ? ? ?฀ ฀r฀e฀g฀u฀l฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀A฀r฀f฀G฀A฀P ?฀ ฀a฀c฀t฀i฀v฀i฀t฀yǤ฀ Traffic  13ǡ฀  ? ? ?Ǧ ?  ?ǡ  ฀d o ǣ ? ?Ǥ ? ? ? ?Ȁ฀jǤ ? ? ? ?Ǧ ? ? ? ?฀  ? ? ? ?Ǥ ? ? ? ?Ǥ ? ? ? ? ?Ǥ฀x฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀(฀y฀v฀o฀l฀aǡ฀ ฀NǤ et al.฀ ฀M฀e฀m฀b฀r฀a฀n฀e฀ ฀t฀a฀r฀g฀e฀t฀i฀n฀g฀ ฀a฀n฀d฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀t฀h฀e฀ ฀L฀o฀w฀e฀ ฀s฀y฀n฀d฀r฀o฀m e   ? ? ? ?฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀O฀C฀R฀L ?฀ ฀b฀y฀ ฀r฀a฀b฀ ฀G฀T฀P฀a฀s฀e฀sǤ฀ EMBO J  25ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀s฀jǤ฀e฀m฀b฀o฀jǤ ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀D฀i฀a฀oǡ฀ ฀AǤǡ฀ ฀F฀r฀o฀s฀tǡ฀ ฀LǤǡ฀ ฀M฀o฀r฀o฀h฀a฀s฀hiǡ  YǤ  Ƭ฀ L฀o w฀eǡ฀ ฀MǤ฀ ฀C฀o฀o฀r฀d฀i฀n฀a฀t฀i฀o฀n฀ ฀of  ฀g฀o฀l g i n   ? ? ? ?฀ ฀t฀e฀t฀h฀e฀r฀i฀n฀g฀ ฀a฀n฀d฀ ฀S฀N฀A฀R฀E฀ ฀a฀s฀s฀e฀m฀b฀l฀yǣ฀ ฀G฀M ? ? ?฀ ฀b฀i฀n฀d฀s฀ ฀s฀y฀n฀t฀a฀x฀i฀n฀  ?฀ ฀i n  ฀a฀ ฀p ? ? ?Ǧ ? ? ? ?฀ ฀r฀e฀g฀u฀l฀a฀t฀e฀d฀ ฀m฀a฀n฀n฀e฀rǤ฀ J Biol Chem฀ 283ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀  ? ? ? ?฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀b฀cǤ฀M ? ? ? ? ? ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀D฀i฀a฀oǡ฀ ฀AǤǡ฀ ฀R฀a฀h฀m฀a฀nǡ฀ ฀DǤǡ฀ ฀P฀a฀p฀p฀i฀nǡ฀ DǤ  ฀JǤǡ฀ ฀L฀u฀c฀o฀c฀qǡ฀ ฀JǤ฀ Ƭ฀ ฀L฀o฀w฀eǡ฀ ฀MǤ฀ ฀Th e  ฀c o฀i l฀e฀dǦ฀c o฀i฀l฀  ? ? ? ?฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀g฀o฀l฀g฀i฀nǦ ? ?฀ ฀i฀s฀ ฀a฀ ฀n฀o฀v฀e฀l฀ ฀r฀a฀b฀ ฀e฀f฀f฀e฀c฀t฀o฀r฀ ฀r฀e฀q฀u i฀r฀e d  f o฀r฀ G฀o฀l฀g฀i฀  ? ? ? ?฀ ฀r฀i฀b฀b฀o฀n฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀nǤ฀ J Cell Biol฀ 160ǡ฀  ? ? ?Ǧ ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀j฀c฀bǤ ? ? ? ? ? ? ? ? ?฀  ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀ 
฀  ? ?
 ? ?฀ ฀W฀i฀l฀l฀e฀t฀tǡ฀ ฀RǤ฀ ฀AǤǡ฀ ฀P฀o฀k฀r฀o฀v฀s฀k฀a฀y฀aǡ฀ ฀)Ǥ฀ ฀DǤ฀ Ƭ฀ ฀L฀u฀p฀a฀s฀h฀i฀nǡ฀ ฀VǤ  VǤ  F l฀u o฀r e s c฀e฀n฀t฀ m฀i c r o s฀c o฀p฀y฀  ? ? ? ?฀ ฀a฀s฀ ฀a฀ ฀t฀o฀o฀l฀ ฀t฀o฀ ฀e฀l฀u฀c฀i฀d฀a฀t฀e฀ ฀d฀y฀s฀f฀u฀n฀c฀t฀i฀o฀n  ฀a฀n d  ฀m i s l฀o฀c฀a l฀i฀z฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀G฀o฀l฀g฀i฀  ? ? ? ?฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀t฀r฀a฀n฀s฀f฀e฀r฀a฀s฀e฀s฀ ฀i฀n฀ ฀C฀O฀G฀ ฀c฀o฀m฀pl x  d p l฀e฀t e฀d฀ m฀a฀m฀ ฀a฀l฀i฀a฀n฀ ฀c฀e฀l฀l฀sǤ฀ Methods  ? ? ? ?฀ 
Mol Biol฀ 1022ǡ฀  ? ?Ǧ ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ ? ? ?Ǧ Ǧ ? ? ?  Ǧ ? ? ?Ǧ ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀A฀b฀d฀u฀l฀ ฀R฀a฀h฀m฀a฀nǡ฀ ฀SǤ et al.฀ ฀F฀i฀l฀t฀e฀rǦ฀a฀i฀d฀e฀d฀ ฀NǦ฀g฀l฀y฀c฀a฀n฀ ฀s฀e฀p฀a฀r฀a฀t฀i฀o฀n฀ ȋ฀F฀A฀N฀G฀SȌǣ฀ ฀a฀  ? ? ? ?฀ ฀c฀o฀n฀v฀e฀n฀i฀e฀n฀t฀ ฀s฀a฀m฀p฀l฀e฀ ฀p฀r฀e฀p฀a฀r฀a฀t฀i฀o฀n฀ ฀m฀e฀t h o d฀ ฀f o r  ฀m a s s  s p e฀c t฀r฀o฀m฀e฀t฀r฀i฀c฀ ฀NǦ฀g฀l฀y฀c฀a฀n฀  ? ? ? ?฀ ฀p฀r฀o฀f฀i฀l฀i฀n฀gǤ฀ J Proteome Res฀ 13ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀p฀r ? ? ? ? ? ?฀r฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀  ? ?฀ ฀M฀o฀r฀e฀l฀l฀eǡ฀ ฀WǤ฀ Ƭ฀ ฀M฀i฀c฀h฀a฀l฀s฀k฀iǡ฀ ฀JǤ฀ ฀CǤ  ฀A n฀a l฀y฀s฀i฀s฀ ฀o฀f฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀g฀l฀y฀c฀o฀s฀y฀l฀at i฀o n฀ ฀b฀y฀ ฀m a s s   ? ? ? ?฀ ฀s฀p฀e฀c฀t฀r฀o฀m฀e฀t฀r฀yǤ฀ Nat Protoc฀ 2ǡ฀  ? ? ? ?Ǧ ? ? ? ?ǡ฀ ฀d฀o฀iǣ ? ?Ǥ ? ? ? ?Ȁ฀n฀p฀r฀o฀tǤ ? ? ? ?Ǥ ? ? ?฀  ? ? ? ?฀ ȋ ? ? ? ?ȌǤ฀  ? ? ? ?฀ 
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Figure 2. GORAB co-localizes with Scyl1 and COPI in discrete domains at the  ? ? ? ?฀ 
trans-Golgi. A. ฀A฀n฀a฀l฀y฀s฀i฀s฀ ฀o฀f฀ ฀G฀O฀R฀A฀B฀ ฀l฀o฀c฀a฀l฀i฀z฀a฀t฀i฀o฀n฀ ฀a฀t฀ ฀t฀h฀e฀ ฀G฀o฀l฀g฀iǤ฀ ฀(฀u฀m฀a฀n฀ d e r m฀a฀l฀  ? ? ? ?฀ 
฀  ? ?
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Figure 3. GORAB domains are stable entities. A.฀ ฀F฀l฀u฀o฀r฀e฀s฀c฀e฀n฀c฀e฀ ฀r฀e฀c฀o฀v฀e฀r฀y฀ ฀a฀f฀t฀e฀r฀  ? ? ? ?฀ ฀p฀h฀o฀t฀o฀b฀l฀e฀a฀c฀h฀i฀n฀gǤ฀ ฀L฀e฀f฀tǡ฀ ฀F฀R฀A฀P฀ ฀r฀e฀c฀o฀v฀e฀r฀y฀ ฀c฀u฀r฀v฀e฀s฀ ฀f฀o฀r฀ ฀G฀F฀PǦ฀G฀a฀l N฀A฀cǦ฀T ?ǡ฀ ฀G฀F PǦ฀G O฀R฀A฀B  a n d   ? ? ? ?฀ ฀G฀F฀PǦ฀S฀c฀y ?Ǥ฀ ฀M฀e฀a฀n฀s฀ ฀w฀i฀t฀h฀ ฀S฀E฀M฀ ฀f฀o฀r฀ ฀G฀F฀PǦ G฀a l N฀A฀cǦ T ?฀ ȋ฀n   é   ? ?฀ ฀c e฀l฀l฀sȌǡ฀ ฀G฀F฀PǦ฀G฀O฀R฀A฀B฀ ȋ฀n฀  é฀  ? ?฀  ? ? ? ?฀ ฀c฀e฀l฀l฀sȌ฀ ฀a฀n฀d฀ ฀G฀F฀PǦ฀S฀c฀y฀l ?฀ ȋ฀n฀  é฀  ? ?฀ ฀c฀e฀l฀l฀sȌǤ฀ D฀o฀t฀t฀e฀d฀ ฀l฀i฀n฀e฀s฀ ฀m฀a฀r฀k฀ ฀p฀o฀i฀n฀t฀s฀ ฀o฀f  h a฀l฀fǦ t i฀m e   ? ? ? ?฀ ฀r฀e฀c฀o฀v฀e฀r฀i฀e฀sǤ฀ ฀R฀i฀g฀h฀tǡ฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀ve  ( e L฀a฀ G F฀PǦ฀G฀a฀l฀N฀A cǦ฀T ?ǡ฀ ฀(฀e฀L฀a฀M฀ ฀G฀F฀PǦ G O฀R฀A฀B฀ ฀a฀n฀d฀  ? ? ? ?฀ 
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Figure 4. Effect of pathogenic missense mutations upon GORAB behavior.  ? ? ? ?฀ 
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Figure 6. Scyl1-dependent recruitment of COPI to artificial membranes.  ? ? ? ?฀ 
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Figure 7. Loss of GORAB causes defective terminal N-glycosylation of  ? ? ? ?฀ 
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Figure 8. Loss of GORAB alters SialylT localization and Golgi ultrastructure.  ? ? ? ?฀ 
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